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Ninety-one students from four departments make up the 27 engineering student teams
who, throughout the semester, have collaborated with their project partners to develop
prototypes or solutions for real-world projects that involve design constraints, budgets,
reviews and deadlines.
The Fall Engineering Capstone Design Day is made possible by the generous support
of our industry partners, project sponsors, faculty, staff, mentors, and judges. Our
Speed School engineering students have worked hard to prepare for this showcase and
welcome the opportunity to demonstrate how their projects developed into real-world
products or solutions.
Please join me in congratulating them on their achievements. Enjoy the Fall Engineering
Capstone Design Day.
Emmanuel G. Collins, Ph.D

Dean, J.B. Speed School of Engineering

WELCOME FROM THE DEAN

We are proud to welcome you to the Fall Engineering Capstone Design Day. This event
highlights cutting-edge and innovative design projects in which teams compete for
awards.
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• CSE Capstone Design Award
D EPAR T M ENTAL

$100 to each winning team member.

AWAR DS

1st Place: $100 per team member

Winning Team: $500
2nd Place Team: $300
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ACK NOW L ED G EM ENTS

Students Project Sponsors

• AAPPTec, LLC
• AyrKing Corporation
• Forget Me Not
• GE Appliances - A Haier Company
• Hennessy Industries, LLC
• Homecare Homebase
• Material Handling Systems, Inc.
• MEMStim, LLC
• Barton 1792- Sazerac
• Strong Hold Products
• Stryker Corporation
• VADovations, Inc. & UofL Cardiovascular Innovation Institute
• Innovation Institute
• WireCrafters, LLC
• Zappos, Inc.

Senior Design Faculty

Capstone Instructors:
• Bioengineering Dr. Hermann Frieboes
• Computer Science & Engineering: Drs. Juw Won Park & Bassel Arafeh
• Electrical & Computer Engineering: Dr. Andre Faul
• Mechanical Engineering: Dr. Gary Osborne

Administration

Dr. Emmanuel G. Collins, Dean
Ms. Connie A. Braden, Asst. Dean for Finance
Dr. Michael Day, Assoc. Dean of Strategic Initiatives
Dr. Gail DePuy, Assoc. Dean of Academic & Student Affairs
Dr. J.P. Mohsen, Assoc. Dean for Administration and Faculty Affairs
Dr. Kevin Walsh, Assoc. Dean for Research & Physical Facilities

Department Chairs

Dr. Ayman El-Baz, Bioengineering
Dr. Joel Fried, Chemical Engineering
Dr. Zhihui Sun, Civil & Environmental Engineering
Dr. Wei Zhang, Computer Science & Engineering
Dr. Bruce Alphenaar, Electrical & Computer Engineering
Dr. Patricia A. S. Ralston, Engineering Fundamentals
Dr. Suraj Alexander, Industrial Engineering
Dr. Kevin D. Murphy, Mechanical Engineering
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THE
LIFECYCLE
OF A FALL
PROJECT
May-July
• Proposals collected

July-August
• Proposals reviewed by faculty; projects selected;
companies notified

August
• Semester begins, project ideas shared with students
• Students placed into project teams
• Project teams have initial meeting with
industry partner

September-November

91
27
21

Senior
Design
Students

Project
Teams
Presenting

Industry
Partner
Projects

• Students work with industry partner throughout
the semester to communicate progress

December
• Students finalize project work and review completed
work with industry partner
• Students present at Engineering Design and
Innovation Showcase

DESIGN
DAY
FAST
FACTS

• AAPPTec, LLC
• AyrKing Corporation
• Forget Me Not
• GE Appliances

P R OJE C T

PAR T NER S

• Hennessy Industries, LLC
• Homecare Homebase
• Material Handling Systems, Inc.
• MEMStim
• Barton 1792- Sazerac
• Strong Hold Products
• Stryker Instruments
• VADovations, Inc. & UofL Cardiovascular
• Innovation Institute
• WireCrafters, LLC
• Zappos, Inc.
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Dr. Bassel
Arafeh
Dr. Andre
Faul

ELECTRICAL
ENGINEERING

COMPUTER SCIENCE
& ENGINEERING

I NST R UC TO R S

Dr. Gary
Osborne
Dr. Juw Won
Park
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PR OJEC T
I NT ER D I SC I PL I NARY

Team Members //

Noor Eddin Almoutem
Jusdan Lynch
Alexandra Mitchell
Ruta Patwardhan
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VIRTUSPREAD
Industry Partner //

Stryker Corporation

PROJECT DESCRIPTION:

Bioengineering and Computer Science and Engineering students develop a virtual system/model on a desktop
application that would be able to reliably predict thermal spread through tissue when various inputs are adjusted.

BENEFITS TO CLIENT:

This system will enable the client to be able to predict and mitigate tissue damage from thermal heat
generated by the electrocautery device. This will also allow the client to expand and improve upon their
IFU (information for use) that is sent to the FDA for regulations and use of the device.

PROJECT GOAL:

The virtual system will take two sets of inputs; one from the test environment and one from the user. The system
will compare the data and correlate thermal spread in the desired tissue material at set parameters.
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Team Members //

Anna Goestenkors
Samantha Islam
Hannah Meriwether
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3-D PRINTED HANDWRITING ORTHOTIC WITH A
COMPLIANT OUTER SHELL - GriPOD
PROJECT DESCRIPTION:

The GriPod is a handwriting orthotic designed to assist pediatric spinal cord injury patients in writing. Injury to
the spinal cord can cause the cord to swell and become compressed, causing cervical myelopathy. This reduces
the dexterity in the patients’ hands which makes it difficult to hold a writing utensil and operate their muscles in a
coordinated manner to produce legible handwriting. The orthotic is 3-D printed using thermoplastic polyurethane,
and excess material removed after the printing process leaves behind uneven and rough sections on the orthotic.
Coating the orthotic with a compliant shell would create a protective layer between the uneven, rough sections and
the user’s fingers. This would prevent any irritation and pain caused by the rough sections.

BENEFITS TO CLIENT:

•T
 he orthotic will allow spinal cord injury patients to grip a handwriting utensil and legibly write.
•T
 he coating will prevent pain and irritation caused by rough sections on the orthotic, allowing longer
use and more independence for the user.
•T
 he ability to use the orthotic for longer periods of time can lead to muscle memory, and eventually,
the user might be able to write without the orthotic.

PROJECT GOAL:

The goal is to develop a method to create an even coating on the handwriting orthotic with a material called PlastiDip. Spraying the coating on the orthotic while someone holds the orthotic and rotates it manually results in an
uneven coating. Additionally, allowing the orthotic to air dry in a stationary manner causes the coating to run and
settle in certain spots due to gravity. This further contributes to the uneven coating. In places where the coating
is too thick, it does not dry properly and does not adhere to the orthotic well. The current solution is to establish
a system that will consistently rotate the orthotic as the coating is applied and as it dries. This will result in a more
even coating and allow the coating to adhere properly to the orthotic.
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Team Members //

Bailey Florek
Lucy Kurtz
Anthony Kyser
Zach Long
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TEST METHOD FOR QUANTIFICATION OF TISSUE
STICKING TO ELECTROCAUTERY DEVICES
Industry Partner //

Stryker Corporation

PROJECT DESCRIPTION:

We developed a test system/ method to evaluate tissue sticking of electrocautery devices. Electrocautery devices
are used in almost every surgery as a method to control bleeding. This includes monopolar as well as bipolar
methods. Bipolar electrocautery is preferentially used in more delicate procedures, including skull base procedures.
During cautery, tissue sticking can become an issue over time. Sticking increases surgery time for two reasons. One,
the time required to clean the tips, two, the unreliable performance due to the stuck tissue being pulled away as
the surgeon moves the device, causing the vessel to start bleeding again. Our team was tasked with developing a
test system/method that would be able to repeatably and reproducibly determine the level of stickiness of a bipolar
cautery device. This required the team to develop requirements for the test system, including a test media.

BENEFITS TO CLIENT:

• A reusable and reliable test system that can be used within Stryker’s manufacturing facilities.
• Development of a standard quality control for Stryker.
• Improvement of Stryker devices to limit the risk of injury to patients.

PROJECT GOAL:

The main goal of the project is to develop a bench test method for the quantification of tissue sticking to Stryker’s
SILVERGlide bipolar electrocautery devices.
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Team Members //

Behrad Bakhtiari
Reid Honeycutt
Bryan Whitesel
Jericho Wilkerson
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PERCUTANEOUS DELIVERY SYSTEM FOR RVADS
Industry Partner //

VADovations

PROJECT DESCRIPTION:

Heart failure is a common occurrence in the United States. Across the country, roughly 5.7 million adults are
afflicted. There is a relatively small demand for right ventricular assistance devices, and by the same token,
devices to aid in RVAD delivery. Our mission is to provide a less intrusive variation of right ventricular assist device
implantation to patients suffering from right heart myocardial infarctions and heart failure with preserved ejection
fraction we are designing a percutaneous approach to installing a specialized Right Ventricular Assistance Device,
an anchoring mechanism for said device these will also be a conduit from the pump to the pulmonary artery that
will allow for ease of removal when the heart regains self-sufficiency.

BENEFITS TO CLIENT:

•C
 lients will have a better understanding of the IP landscape and can avoid future infringement for
future design development.
• Validation testing will aid in future device development.
• Clients will have drafts for future FDA submission.

PROJECT GOAL:

Creating and implanting an anchoring mechanism and a flow conduit connected to the provided RVAD.
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Team Members //

Brad Black
Erik Black
Connor Burns
Andy Luc
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PROTOTYPE SPINAL CORD STIMULATOR PADDLE
LEAD ELECTRODE ARRAY
Industry Partner //

MEMStim, LLC.

PROJECT DESCRIPTION:

The project undertaken is to design and create a prototype of a paddle-style spinal cord stimulator used for
treatment of intractable neuropathic pain. A spinal cord stimulator (SCS) is a device that is implanted into the back
and outputs low levels of electricity directly to the spinal cord to relieve pain. Current SCS devices contain either
paddle-style leads or percutaneous leads. Paddle-style leads offer superior pain relief due to their larger size, but
require an invasive laminectomy surgery. A laminectomy is a procedure in which the lamina (part of the spinal
vertebrae) is removed in order to gain access to the spinal cord. Percutaneous style leads are smaller and therefore
can be delivered non-invasively through a Tuohy needle, but provide less pain relief. Our device will combine
the benefits of both devices, consisting of a paddle-style lead that can be delivered via non-invasive means and
implanted in the appropriate level of the spinal column without the need for laminectomy. Our device will be
comprised of conductive and insulating bio-compatible materials. Our device will be 3D printed to cut build time
and expense. This project will be completed in conjunction with MEMStim LLC of Louisville, KY.

BENEFITS TO CLIENT:

• Development of a delivery method for the device.
• Development of an electrode array design for the paddle of the lead.
• Development of a connection system for attaching the leads to a pulse generator.

PROJECT GOAL:

The goal of our project is to develop a paddle lead electrode array prototype that operates within technical
specifications and can be delivered non-invasively.
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Team Members //

Joey Breckenridge
Corey Chitwood
Austin Etzel
Lizzy Thaman
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MODERNIZATION OF THE ROTARY EVAPORATOR
Industry Partner //

AAPPtec, LLC.

PROJECT DESCRIPTION:

Currently, production of peptides or most organic synthesis relies on the use of a rotary evaporator to isolate
the peptides or any organic compounds from the solvent in which they have been processed. However, the
rotary evaporator is a relatively time-consuming, slow and inefficient technology, requiring high temperature and
manual operation with no control of vacuum, temperature, automatic addition of solvent to the receiving flask to
be processed, etc. The purpose of our project is to create an innovative and a new method of evaporation; most
importantly, to have a fully automated and fast process having control of the evaporation without overheating or
underheating. This new system will improve the process of evaporating the solvent and collecting the solute left
behind in a smaller vessel, in a shorter time with no human interaction.

BENEFITS TO CLIENT:

This project will provide AAPPtec, LLC with a prototype of a fully functional rotary evaporator as well
as preliminary prototypes of each component of the device. Additionally, during the completion of this
project, all designs and drawings will be documented and available for AAPPtec, LLC to make changes
to as the design continues. Finally, if AAPPtec, LLC were to choose to submit this device for FDA
approval, a portion of the preliminary documentation and research will have been completed by the
end of this project.

PROJECT GOAL:

The purpose of our project is to create a rotary evaporator prototype whose process will be more efficient than
existing rotary evaporator techniques and will reduce the time needed to evaporate the solvent.
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Team Members //

Faith Henry
Megan Snodgress
Kyle Tear
Yi Zheng
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ENZYMES FOR FOOD SOFTENING
Industry Partner //

GE Appliances - A Haier Company

PROJECT DESCRIPTION:

Our project is to find an enzyme solution that will soften high-quality protein foods, specifically chicken and beef,
for those who have issues with mastication or swallowing. This can be a method that will be applied to raw or
cooked food, but it would preferably require no special process and can be applied in any situation. Due to the
rapidly increasing elderly population and their increasing risk of mastication issues, they are the main target for this
product. It can also be used by any other people who have dysesthesia, difficulty chewing or swallowing, or any
other disability that doesn’t allow them to chew or swallow effectively. The enzyme should not significantly alter
the flavor, appearance or texture, and should be able to be applied in an average household kitchen. The secondary
goal is to prevent exclusion of people who have mastication issues by enabling them to enjoy the same meals as
others.

BENEFITS TO CLIENT:

• GE Appliances will have the research needed to choose an enzyme solution.
•G
 E Appliances will be able to use the enzyme solution and results to create a future appliance of their
choice.
•T
 he elderly and people with mastication issues will benefit from this solution in whatever fashion GE
Appliances chooses to continue this project.

PROJECT GOAL:

Our goal is to find an enzyme solution that softens the chicken and beef to a hardness of 1.0 x 104 N/m2 and 5.0 x
104 N/m2. These values would allow the chicken and beef to be chewed with the gums and tongue.
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Team Members //

Brendon Daunhauer
Nick Doninger
Jacob Dvorjak
Jess Nguyen
23 | F A L L

D E S I G N

DAY

2 01 9

BI OE NGIN E E R IN G

ULTRASOUND IMAGING TO IMAGE AND INDUCE
REPAIR IN THE SPINAL CORD
PROJECT DESCRIPTION:

Our project utilizes ultrasound wave technology to help induce repair and image the spinal cord. The central
nervous system is a very complex system in our bodies, with many defense mechanisms and barriers to ensure
safety of precious functional groups, such as neurons and the spinal cord itself. Because of this, the spinal cord can
be very hard to get to, and stimulate or repair. Current methods to repair the spinal cord are rather limited, mainly
due to the impermeability of the blood brain barrier of the central nervous system. This is where the ultrasound
technology comes into play. Ultrasound technology allows a certain amount of energy to pass through the bone
(lamina) and reach the spinal cord, but only a certain amount. This amount is the experimental value we are
investigating in our project. By emitting these ultrasound waves, we will be passing energy through the bones of
the vertebrae and impacting the spinal cord, a territory that was previously unreachable without the laminectomy
or other surgical procedures

BENEFITS TO CLIENT:

•L
 ay the foundation of support as to why we believe the ultrasound technology warrants further
evaluation in neurotherapy.
•A
 nalyze the correlation between ultrasound imaging intensity to the innervertebral pressure needed
to breach the blood brain barrier of the central nervous system.
• Give hope to those with lack of, or restricted mobility.

PROJECT GOAL:

By conducting such research to image and induce repair in the spinal cord, we are investigating unknown territory,
and publishing research which has not been conducted elsewhere. With this research comes the possibility of being
able to restore otherwise paraplegic patients with no hope of using their legs or walking for the rest of their life.
By conducting preliminary trials in rat specimens, our group will be able to see and analyze data concerning the
transmission of ultrasound waves passing through the vertebral column and into the spinal cord. From there, we
can determine just how effective the ultrasound transducer is at reaching the spinal cord.
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Rohan Deshpande
Miles Dunn
Nathan Gunning
Shah Tarun
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PEDIATRIC BODY WEIGHT SUPPORT SYSTEM

PROJECT DESCRIPTION:

The Pediatric Body Weight Support System (PBWSS) is an ambulatory rehabilitation device designed to facilitate
neuromuscular training in children with spinal cord injuries or congenital movement disorders. The hardware of
this therapeutic system consists of three components: a harness to secure the pediatric patient, a pneumatic crane
to suspend and move the patient and a treadmill where the patient emulates ambulation with the assistance of
therapists. The treadmill is currently controlled by a main computer. One therapist operates this computer and can
visualize the progress of the therapy. The therapists directly assisting the patient can order changes to the treadmill
speed to provide an optimal rehabilitation program.

BENEFITS TO CLIENT:

• Improve trunk and motor control in pediatric patients.
• Improve ergonomics and ease of use for therapists supporting the pediatric patients.
• Improve network communication efficiency between analog and digital components of the remote
control system.

PROJECT GOAL:

The PBWSS is nearing the end of its development cycle. The design has largely been finalized, though there are
components of the system that require further optimization. In particular, the remote control system has room for
improvement in terms of both patient and therapist ergonomics. Our team is looking into a two component system
to allow the therapist to alter the settings of the therapy session while also logging critical information regarding
the patient’s condition and performance. Instead of making changes via a central computer, our goal is to allow
the therapists to make adjustments to the therapy session on the fly while assisting the patient. This is done by
integrating a three-pedal foot control to send commands to a central computer that can update settings on a
display visible by the therapists.
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Team Members //

Isabela Coutinho
Sindhu Parupalli
Veeresh Rai
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ANALYSIS OF DRUG RELEASE FROM NANOFIBERS

PROJECT DESCRIPTION:

Bacterial vaginosis (BV) is currently treated with antibiotics. Antibiotics are effective short-term, but they fail to
prevent recurrence because they disrupt the bacterial ratio in the female reproductive tract (FRT). The ProRing
is a nanofiber mesh probiotic delivery system that will promote a favorable bacterial ratio in the FRT within the
constraints of staying within the size of the FRT, the ability to create a favorable environment in the FRT through
lowering the pH, long-term delivery ability, and delivering the effective dosage for efficacy. A novel mathematical
model using MATLAB will be designed to accurately quantify and predict probiotic and lactic acid release, this will
allow for better optimization that may not be achieved from laboratory experimentation alone.

BENEFITS TO CLIENT:

• Ability to visualize release of probiotics and lactic acid from nanofiber mesh delivery system.
•A
 bility to evaluate design parameters with potential reduction of future expensive and timeconsuming experimentation.
• Further progress research objectives of capstone client.

PROJECT GOAL:

The main goal of the project is to better treat bacterial vaginosis and prevent recurrence by restoring lactobacillus
levels in the female reproductive tract. The release of probiotics and lactic acid from the nanofiber mesh delivery
system will be analyzed and potentially optimized with a novel mathematical model developed using MATLAB.
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Gabriel Frankel
Sanjana Satish
TaiJon Smith
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ZAPPOS PROCESS AND REPORTING
ENHANCEMENTS
Industry Partner //

Zappos, Inc.

PROJECT DESCRIPTION:

Enhance visibility into Zappos inbound product flow, identifying any bottlenecks and/or process issues to improve
time to receipt into inventory. Project includes automating and rearchitecturing the current reporting, sourced from
multiple disparate data sources. The inbound process includes purchase order management, scheduling orders for
pickup, transporting to the Fulfillment Centers, receiving into inventory and imaging for the website.

BENEFITS TO CLIENT:

• Shortened inbound process.
• More accurate forecasting.
• Improved time to site (time it takes to get items live on the website).
• All benefits lead to increase sales.

PROJECT GOAL:

To get more accurate forecasting and to improve time to receipt into inventory.
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Colin Kellogg
Michael Telahun
Jake Wolf
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1792 CUSTOM SCHEDULING APP
Industry Partner //

Sazerac

PROJECT DESCRIPTION:

Our application is a custom scheduling program designed to help the Barton 1792 distillery in Bardstown, Kentucky
bring their scheduling process from pen and paper to digital.

BENEFITS TO CLIENT:

• Major time savings.
• Easy to update employee database.
• Simplified scheduling process.

PROJECT GOAL:

The goal of the project is to streamline the scheduling of 300 employees at the Barton 1792 distillery in compliance
with the union contract they have with their employees.
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Jacob File
Gabriel Huff
Akash Nayak
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CSE DRONE SWARM

PROJECT DESCRIPTION:

This project utilizes multiple fixed-wing drones, with a goal of establishing dynamic ad-hoc wireless
communications and coordinated swarming behaviors. The drones are powered by a Pixhawk controller for flight
controls and a Raspberry Pi for higher level decision making. The current focus is on V formation flight to extend
battery life via aerodynamic effects.

BENEFITS TO CLIENT:

• Offers research insights into artificial swarm behaviors.
• Provides a platform for further ad-hoc network enhancements.
• Extends battery life for cooperative drone operations.

PROJECT GOAL:

The main goal of this project is to create an autonomously organized drone swarm capable of independently
performing assigned missions.

FA L L

D E S I G N

DAY

2 0 1 9 | 34

ENG INEER ING
&
S CI E NC E
CO M P UT E R

Team Members //

Nicholas Bonam
Ronald Kongi
Luke Samuel
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SECURE FILE VIEWER
Industry Partner //

Homecare Homebase

PROJECT DESCRIPTION:

A web-application for viewing documents of several different file formats for enhanced security and scalability.

BENEFITS TO CLIENT:

• Reduction in points of ingress for existing systems.
• Improved maintainability.
• Decreased reliance on third-party software.

PROJECT GOAL:

To develop a secure and scalable document viewer as a web-application.

FA L L

D E S I G N

DAY

2 0 1 9 | 36

ENG INEER ING
&
S CI E NC E
CO M P UT E R

Team Member //

Nolan Holden

37 | F A L L

D E S I G N

DAY

2 01 9

COM PUT E R

SC IE N C E

&

ENG I NEER I NG

EOTA

PROJECT DESCRIPTION:

Design a mobile app enabling QR-code based payments and merchant transactions. On the app, merchants can
generate a transaction, get a unique QR-code and present it to the customer. The customer can then scan the code
and pay. No need for credit cards, cash or expensive POS systems and credit card readers. Just sign up and go.

PROJECT GOAL:

Offer people a seamless way to pay and merchants a cheap, easy way to get paid.
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Team Members //

Andrew Bruederle
Jacob Marcum
Trevor Reiter
Nathan Watts
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AUTOMATED CHEMICAL SYNTHESIS USING
MICROWAVES
Industry Partner //

AAPPTec, LLC

PROJECT DESCRIPTION:

This project adds a microwave to an existing chemical synthesizer for chemical bonding. The team must
successfully design the new addition, add the heating element, and shield the system to prevent microwave
radiation leakage.

BENEFITS TO CLIENT:

• Allows AAPPTec, LLC to increase its output on chemical solutions sold.
• Creates an additional option for potential buyers of the chemical synthesizer.
• Provides client with potential employees.

PROJECT GOAL:

The goal of the project is to both drastically reduce the time it takes to produce a homogeneous solution, and to
increase the quality of the mixture.
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Team Members //

Adedotun Abe
Jacob Berdichevsky
Michael Portaro
Nathan Schimpf
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SOLAR POWERED AUTOMATIC CHICKEN COOP
DOOR
PROJECT DESCRIPTION:

The purpose of this project is to design and build a system that will provide an autonomous means of opening and
closing a chicken coop door using some modern devices such as light sensors and solar panels. The system will
mostly be utilized at Faul Family Riverside Farm whereby Dr. Faul, or another user, will be able to open the door in
the morning automatically (depending on the readings from light and temperature sensors, as well as the internal
clock). Likewise, the door shuts automatically at night as it gets dark. The automated door opens for the chickens in
the coop to graze during daylight and stay safe from wild animals by staying shut when it is dark/night. This system
can also be considered as a convenient means for the farmers.

BENEFITS TO CLIENT:

•W
 ill allow the user peace of mind that chicken coop is opened and closed at the right time without
their attention.
• Will make sure the chickens are kept inside during dangerous temperatures.
• Will automatically alert the user of the system of any issues with the door via wireless alarm.

PROJECT GOAL:

The main goal of this project is to re-purpose and redesign a chicken coop door that was previously worked on
by a prior capstone group. We aim to have the door open and close automatically based on readings from a light
sensor, as well as keep closed if a temperature sensor gets a reading that is too cold. The door will detect any
obstructions in its pathway and stop itself from closing. This will trigger a wireless alarm to alert the user of this or
any other problems.
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Jacob Cassady
Mason Gardone
Raley Suter
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FORGET ME NOT
Industry Partner //

Forget Me Not

PROJECT DESCRIPTION:

The Forget Me Not alarm system is designed to be an economical and eventually widespread solution to the
statistics of child and pet death due to heatstroke. This system consists of two subsystems that communicate with
each other and will sound an alarm when 25 feet apart. This functionality is intended to help remind parents and
owners to check cars for their dependents when exiting.

BENEFITS TO CLIENT:

• The client will have a working prototype.
• The prototype will be able to fit on a key fob.
• The prototype will be designed with future capabilities in mind.

PROJECT GOAL:

The main goal of this iteration of the Forget Me Not alarm system is to have a portable, working prototype that will
fit on a key chain.
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Caleb Compton (Not Pictured)
Duwayne Drexler
Brian Tobbe
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LINT FILTRATION & CLEANING IN A HEAT PUMP
CLOTHES DRYER
Industry Partner //

GE Appliances - A Haier Company

PROJECT DESCRIPTION:

The project is to develop an ETP to quantify filter effectiveness and evaporator wash, and demonstrate filter/wash
system performance that will ensure system performance over the life of the product.

BENEFITS TO CLIENT:

• A system that can maintain system airflow.
• A system that can maintain heat exchanger performance.
• A non-serviceable filter and evaporator wash system.

PROJECT GOAL:

The main goal of the project is to develop an ETP to quantify filter effectiveness and evaporator wash, and
demonstrate filter/wash system performance that will ensure system performance over the life of the product
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Sean Burba
Emmanuel Roque Perez
Clayton Rossmann
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WHEEL BALANCER MEASURING SYSTEM
Industry Partner //

Hennessy Industries, LLC

PROJECT DESCRIPTION:

Current wheel balancers use a constrained assembly to measure distances and wheel flange diameters. Our new
and innovative design facilitates this process by utilizing a cable pulled at a known load. Through analyzing its force
components, we are able to triangulate XYZ coordinates on a wheel. This design increases the options for where
operators may measure, allowing them to more effectively complete the task at hand.

BENEFITS TO CLIENT:

• Increase options for where an operator may measure.
• New and innovative unconstrained design.
• Simplifies and shortens operator use.

PROJECT GOAL:

The main objective of this project is to redesign the current wheel balancer measuring system by triangulating a
position through analyzing the force components on a cable.
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Blaise Dannunzio
Fuad Shadeh
Matthew Tomassoni
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SHP PROJECT
Industry Partner //

StrongHold Products

PROJECT DESCRIPTION:
Toolless Shelving System

BENEFITS TO CLIENT:

• To replace bolts and nuts from holding up industrial cabinet shelves.
• To easily remove the shelf from the cabinet.
• To create a design that can withstand 1900 lbs, and shipping and handling.

PROJECT GOAL:

Create a design that fulfills the Project Description and customer needs.
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Jordan Ford
Myengchan Kim
Gabrielle Scalzo
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INDOOR GARDEN LIGHTING ASSEMBLY

PROJECT DESCRIPTION:

We are tasked with developing the lighting system for an indoor garden concept. The system is to be highly
adjustable for customer ease of use, and work with existing product designs if possible. The lighting system must
provide support for the lights, transmit power from the voltage source, and resist damage from corrosion or outside
forces.

BENEFITS TO CLIENT:

•A
 completed and tested design of the main mechanical sub-assembly of the client’s concept that is
prepared for manufacture.
•A
 system that works well with the client’s current designs, preventing needed adjustments or
redesigns as much as possible.
•D
 elivering a cost-efficient method for the sub-assembly to minimize manufacturing cost, allowing for
a competitive price in the current market.

PROJECT GOAL:

Create a method to easily raise and lower the lighting for a highly-adjustable indoor garden. The system must be
easily adjusted and have the ability to lock in place when force is removed. Additionally, the lighting system must
be able to transmit power to the lights and be durable both chemically and physically.
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Samuel Dugan
Luke Schoedinger
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WHEEL BALANCER WHEEL LIFT
Industry Partner //

Hennessy Industries, LLC

PROJECT DESCRIPTION:

This project is to design a wheel lift concept that is built into the wheel balancer chassis. The wheel lift will allow
operators to easily move customer wheels on and off the wheel balancer.

BENEFITS TO CLIENT:

Hennessy Industries will receive a design concept for a wheel lift that is built into the wheel balancer
and fulfills their project scope. They will gain new ideas and perspectives from outside the company. A
physical, functional prototype will be developed and delivered.

PROJECT GOAL:

The goal of this project is to design a wheel lift that allows the operator to easily and quickly move wheels on and
off the wheel balancer. The wheel lift must handle all customer wheel sizes and weights, last 20,000 cycles, survive
shop environments and be manufactured with minimal cost.
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Luke Allen
Logan Dunaway
Adrien Magallon
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MEASURE SEALED SYSTEM CAPACITY OF AN
EVAPORATOR
Industry Partner //

GE Appliances - A Haier Company

PROJECT DESCRIPTION:

The goal of this capstone project is to evaluate the capacity of an evaporator in a sealed system without breaking
into the sealed system. To do this, our team is required to design and develop a testing setup using the necessary
instrumentation to evaluate the capacity of the evaporator. After designing the testing setup, we are to write an
engineering test procedure to explain how to assemble and operate our testing setup. The data collected will aid in
the development of new sealed system components for the company.

BENEFITS TO CLIENT:
• The ability to evaluate the capacity of a sealed system without puncturing it.
• The necessary information needed to help develop new sealed system components.
•A
 n engineering test procedure that will help keep testing repeatable and allow for the testing setup
to be used on any sealed system.

PROJECT GOAL:

Evaluate the capacity of the evaporator in a sealed system without puncturing the sealed system to help aid in the
development of new sealed system components.
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Owen Bradley
Alex Levesque
Andy Proudfoot
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AYRKING BREADER-BLENDER-SIFTER
Industry Partner //

AyrKing Corporation

PROJECT DESCRIPTION:

Our team project is based on AyrKing’s breader-blender-sifter product, which evenly sifts chicken breading for
reuse while removing and disposing of waste. Our team has been tasked with developing and otherwise analyzing
the process with special emphasis placed on the auger-type brush which is the driving mechanism of the system.
The physical longevity of this component is the primary concern in this project, more specifically, development of a
testing procedure to assess its mechanical durability over time.

BENEFITS TO CLIENT:

Our project will help AyrKing define a lifespan of the brush used in the BBS, therefore benefiting them
in the following ways:
•P
 rovide clients with an accurate life expectancy. This will prevent any misuse or inadequate
performance of the machine associated with brush deformation.
•B
 aseline longevity of the BBS. This will help AyrKing more effectively prevent premature brush failure
by defining the physical capabilities of the materials and components involved.
•S
 hould our results prove incriminating to the integrity of the brush design, quantification of failure
modes will assist with further design considerations by providing definitive insight to potentially
incompetent components or materials.

PROJECT GOAL:

The main goal of the project is to baseline the effective lifespan of the auger-type brush by developing and
executing a test procedure that will quantify the lifespan of the brush with accuracy & precision.
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Tawfik Elgousi
Philip Langford
Anthony Zalmanov
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SELF-CLOSING SLIDE DOOR IMPROVEMENT
Industry Partner //

WireCrafters, LLC

PROJECT DESCRIPTION:

Our team’s project was to improve WireCrafter’s self-closing slide door. We were to test and analyze WireCrafter’s
current design and test a safe, low cost non-custom self-closing solution.

BENEFITS TO CLIENT:

• Provide a non-custom solution to their self-closing slide door.
• Improve WireCrafter’s customer satisfaction.
• Improve the safety when operating the self-closing slide door.

PROJECT GOAL:

Improve existing self-closing slide door product by increasing the dimensional limits of the current product offering.
Improve ease of adjustability to the self-closing component, and eliminate redundancy where possible.
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Michael Cooper
Alex Davis
Tiffani Pacheco
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PARCEL ROTATING DEVICE
Industry Partner //

Material Handling Systems, Inc.

PROJECT DESCRIPTION:

The Parcel Rotating Device is intended to help MHS transition towards full automation at their customers’ parcel
sorting facilities. Our product automatically rotates parcels of varying size and weight, ultimately leaving the
barcodes in the proper orientation. After receiving a “flip” or “no-flip” signal, the Device will rotate the package 180°
or maintain the initial orientation, respectively. The Device must maintain the conveyance speed as specified by
company standards and must be able to interact with envelopes, polyethylene bags and cardboard boxes.

BENEFITS TO CLIENT:

• Human labor is minimized for MHS customers.
• Less expensive alternative to additional label maker or label scanner.
• Attractive product for MHS customers that will increase company efficiency.

PROJECT GOAL:

The Parcel Rotating Device automatically rotates selected parcels in order to properly orientate the barcodes and
eliminate the need for human labor.
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Kyle Kremer
Cooper Meier
Jacob Wells
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WHEEL WEIGHT ROLLING MILL & SORTING
Industry Partner //

Hennessy Industries, LLC

PROJECT DESCRIPTION:

We are modifying an individual machine to go from round wire into a profiled shape that the company has
requested. The profiled wire will then go from the machine we are working on to another to be stamped, cut and
powder-coated into individual wheel weights. The overall scope of the project is to allow the use of round wire so
that costs can be cut, which helps the company become more independent from certain suppliers. As a result, the
wheel weights can be sold at a more competitive price.

BENEFITS TO CLIENT:

• Reduce costs.
• Reduce overall production time.
• Improve how the machine is run.

PROJECT GOAL:

The main goal is to easily turn round wire into profiled wire to help make the company more independent.
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What are Senior Capstone
Design Projects?
Senior design courses are required for undergraduate students and are the
culminating experience that allows them to put into practice the curriculum that
they have been learning.
Students in capstone are typically 1-2 semesters from graduating and will have
already completed three semesters of an engineering co-op. Students in the
capstone course will be divided into teams of 4-5 members and will have 14 weeks
to complete the industry project.

The Benefits of Partnering
with a Capstone:
• Move forward your innovative idea or back-burner project.
• Interact with potential future employees.
• Gain a fresh set of ideas/designs from talented students.
• Support the J.B. Speed School of Engineering

& engineering education.
Intellectual Property (IP) & Non-disclosure Agreements:

FINANCIAL
SUPPORT

The J.B. Speed School of Engineering has worked with UofL legal office to develop an IP agreement that covers all capstone projects. Students can also be asked to
sign nopn-disclosure agreements when working on an industry capstone project.

Industry partnered capstone design projects require a donation of $2,000 - $5,000 depending on your classification:

$5,000 - Corporations
• $3,000 - Start-Up Companies (50 employees or less) / Non-Profits / Government
• $2,000 - Individuals
•

How is the support used?

Of the money contributed, $1,000 will be available for your student team to use toward the completion of the project. Any project needs above that amount will need to be
covered by the industry partner. The additional amount of the gift is used by the engineering department to improve facilities, provide training, cover program costs, etc.

PROPOSAL DEADLINES
FALL 2020
BE, CSE, ECE, ME - July 15th
SPRING 2021
ChE, CSE, ECE, IE, ME - Nov. 15th

FOR MORE INFO PLEASE CONTACT

Erica Gabbard

Director of Co-op Partnership & Industry Engagement
J.B. Speed School of Engineering
University of Louisville

erica.gabbard@louisville.edu
502.852.1368

