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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.
•

FINANCIAL
SUPPORT

Intellectual Property (IP) & Non-disclosure Agreements:
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 non-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
•

PROPOSAL
DEADLINES

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.

FALL 2020

FOR MORE INFO PLEASE CONTACT

Erica Gabbard

BE, CSE, ECE, ME - July 15

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

SPRING 2021
CSE, ChE, ECE, IE, ME - Nov. 15

erica.gabbard@louisville.edu
502.852.1368
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CHEMICAL
ENGINEERING
Beer Buddies

Holsopple Brewing
Hannah Bruner
Nicholas Kelley
Brianna Price
MaryAnn Smith

Description
-Sizing of instant water heater to replace batch-based water heater.
-Upgrade current propane kettle burner to utilize natural gas
-Sizing of heat exchangers to be run in series with previous heat exchanger for the
purpose of using city water to cool the process
Benefits
1. Hot water on demand for brewing
2. Cheaper for of fuel for running the kettle burner
3. Increased efficiency for cooling utilizing city water
Goal
Improvement and upgrading of original equipment to improve process efficiency,
especially in the realm of heat exchange for the process.

Holsopple Brewing

CCS: Right Up Your Algae

Flue Gas Fueling
of Microalgae Systems
Alexander Amory
Hannah Brady
Gianmarco Chumbe-Escalante
Samantha Orange

Description
Carbon emissions are a major concern for companies in the energy industry. We propose
a design plan for construction of an algae farm which takes the flue gas of a 250 MW
Illinois basin coal-fired boiler as influent to strip a percentage of CO2 out of in and in
return grow algae for beneficial reuse. The proposal provides insight on: CAPEX and
OPEX, environmental footprint, types of algae and and their production rates, chemical
consumption, and potential revenue. For operations, recommendations on processing of
algae, marketing, staffing, and process procedures will be discussed.
Benefits
1. Reduction of carbon emissions
2. Return on investment from potential algae products
3. Provide baseline for further research
Goal
Develop designs for an algae farm fed flue gas from a coal-fired boiler. The designs for
the farm will be in regards to instrumentation, equipment, operational procedures, and
economic aspects.

LG&E and KU

Distillery Dumpster Divers

Distillery Waste Stream
Elimination
Christopher Abney
Lauren Boots
Jacob Miller
Peyton Paulson

Description
The team studied the processes at Louisville Distilling Company in great detail. Once
a general understanding of the facility was developed, the team “dumpster-dived” to
identify waste all waste streams from the dumpster to the individual department. The
team then collaborated with departments to understand the root causes of the streams.
Multiple waste stream improvements were identified and potential changes were
presented.
Benefits
1. Created formal mapped out system of waste streams.
2. Identified ways to eliminate, reuse, or recycle waste.
3. Facilitated multi-disciplined “green conversations” amongst employees and
departments
Goal
Identify all waste steams that came from each individual department at the distillery. The
team was to discover ways to eliminate, reuse, or recycle waste.

Louisville Distilling Company
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CHEMICAL
ENGINEERING
Selenium Superstars

LG&E Selenium Removal
and Purification
Adam Cecil
George Fallis
Matthew Newcomer
Elma Zhou

LG&E and KU

Description
A mining site (metallurgical coal or coking coal) in Canada is regulated to remove
Selenium from its wastewater before discharging it to the nearby receiving river. To
remove the Selenium, they use biological reactors to remove it through an anoxic
process. During this process, dissolved selenium in the wastewater (such as selenate
and selenite) will be converted to elemental selenium in the biomass generated within
the bioreactor. Management of this site plans to add more processes to further separate
selenium from the biomass and then beneficially market the selenium.
Benefits
1. Provide an in-depth analysis of leading selenium removal technologies, concluding with
our recommendation.
2. Provide a market analysis for the profitability of purified selenium removed as a result
of the process.
3. Provide a discussion of the possible cultural and societal impacts of the suggested
process
Goal
Design an effective process for selenium removal from wastewater that addresses the
cultural and societal impact of selenium release, and conforms with environmental
regulations.

The Cyclonez

Heumann
- Lab Scale Cyclone
Cameron Barnett
Adam Flynn
Evan Grimm

Description
The team was tasked with improving a small scale cyclone to be more portable, durable
and easy to set-up/handle. The cyclone will be taken to trade shows with the intention of
drawing more customers to the client’s booth.
Benefits
1. Improving on previous prototype designed by client.
2. Providing client with new prototype to take to trade shows.
3. New prototype will draw in potential costumers at trade show.
Goal
Build a small scale cyclone that “looks cool” and is durable, portable, and easy to
handle/set-up.

Heumann Environmental

The Rye Guys

Louisville Distilling
Company RO Water
Usage and Recycle
Amanda Mae Arts
Nathan Doggett
McKenna Larison
Samuel Romes

Description
Reverse Osmosis (RO) is a water treatment process that removes contaminants from
water by using pressure to force water molecules through a semipermeable membrane.
During this process, the contaminants are filtered out and flushed away, leaving clean,
delicious drinking water. This project involved identifying and creating ways to optimize
RO water usage and recycling of reject water inside the Louisville Distilling Company
plant.
Benefits
1. Reduction of water and energy usages.
2. Costs savings.
3. Improvement to the overall sustainability of the plant.
Goal
Increase the RO water that the distillery is able to use, and also to determine in what
areas they could utilize the reject RO water and how they could do it.

Louisville Distilling Company
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CHEMICAL
ENGINEERING
The Sulfide Stripperz

Sour Water Stripping
Hunter Collett
Abigail Horsley
Garrett Kremer
Amanda Salata

Description
In a refinery, sour water is produced that has high concentrations of hydrogen sulfide,
ammonia, and other light gases. The concentration of these contaminates are too high
to be sent to wastewater treatment plants or reuse in the refinery. To remove these
contaminates from the sour water, a stripper is used to introduce sour water to air.
These contaminates are then released to the atmosphere, however, environmental
regulations on emissions prohibit the refinery from releasing high concentrations and
fines are issued if limits are exceeded. A better sour water stripping method is needed to
decrease the environmental impacts of the refinery as well as improve cost and process
efficiencies.
Benefits
1. Decrease environmental impact.
2. Cost efficiency.
3. Process efficiency.
Goal
Find a more efficient method of sour water stripping that still meets EPA guidelines
utilizing ASPEN simulations and a CAPCOST analysis.

The Three Grassolineers

Designing a Kentucky
switchgrass BTL
(biomass to liquids) plant
Kendra Ford
Kerry McKenney
Cameron Morgan

Description
A renewable fuels company in Kentucky plans to design and construct a production plant
to convert switchgrass biomass to liquid fuel products. The plant will require raw material
pretreatment, gasification, Fischer-Tropsch (F-T) synthesis, and liquid fuel recovery.
Preexisting equipment will be used for pretreatment of the switchgrass.
Benefits
1. Receive an analysis on whether their product is in demand and marketable.
2. Receive the thought applied when comparing multiple existing processes and
determine what steps are most feasible for the process.
3. Receive a final suggestion for how to go about reaching their project goal.
Goal
Design a gasification and F-T synthesis process to maximize production of liquid fuel
products.

C & I Engineering

The X-Men

Eurofins Improvement
Project
Ruthie Bauer
Corey Bays
Kavonte Jones
Seth Mains

Description
For this project, a group of students worked with Eurofins, a genomics company that
analyzes DNA from labs around the country. While at Eurofins, the group shadowed a
number of job roles in the Sanger sequencing lab to evaluate the steps the employees
follow. Doing so allowed the group to identify opportunities to improve efficiency in the
lab and to make plans for executing those improvements.
Benefits
1. An increase to on-time delivery to clients.
2. A more defined process flow diagram for employees.
3. Standardizing what is taught to employees during training.
Goal
To recommend improvement plans for Eurofins’ Sanger Sequencing Lab.

Eurofins Genomics
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CHEMICAL
ENGINEERING
Tire Transformers

Rubber Recycling
Wastewater Analysis
Brandon Brown
James Clarke
Gabriella Wirasakti
Sydney Wittrock

Arduro Sustainable Rubber

CONNECT with UofL ENGINEERING
COOPERATIVE EDUCATION

Description
Arduro Sustainable Rubber provides a sustainable, economic, and environmentally
friendly solution to disposing of waste tires, reducing the environmental footprint
of traditionally toxic styrene-butadiene rubber and carbon black manufacturers.
Arduro installed a pilot plant in its Louisville, KY R&D facility and currently stores
process wastewater in totes that are disposed of through a third party. This method of
wastewater disposal is unsustainable because the composition of the reactor effluent
is not well understood. Therefore, our group performed a thorough wastewater study to
allow Arduro to apply for a wastewater discharge permit from the Louisville Metropolitan
Sewer District.
Benefits
1. Arduro will be able to apply for a wastewater discharge permit from the Louisville
Metropolitan Sewer District.
2. Disposing of process wastewater through the city’s sewer lines will allow Arduro to be
more sustainable and environmentally-friendly.
3. The project will provide cost saving benefits for Arduro, since disposing of process
wastewater through a third party is more expensive.
Goal
The goal of the project is to identify the major compounds in the process wastewater of
the pilot plant.

It Works!

Co-op is an ACCE accredited academic program integrating classroom learning with work experience in the student’s field of study.
Students normally co-op with the same employer for three alternating semesters beginning in their fifth semester of study.
Upon the completion of their undergraduate degree, students have a full year of professional work experience.
The employer’s role is to provide a full-time paid position that is relevant to the student’s career, mentor the student and evaluate
the student’s performance. In return, companies have access to motivated, productive engineers who can perform entry-level
engineering tasks and free experienced personnel to work on higher priorities.

Employer Benefits
The co-op program provides:
• Access to a skilled, short-term, cost-effective workforce.
• Opportunity to evaluate potential full-time employees.
• Reduce recruiting and training costs.
• Students with development knowledge, maturity and confidence
to hit the ground running.
• Graduates with a year’s worth of experience.

E ngineering co-op students are motivated. Our students want to
learn and gain real world engineering experience.
•B
 uild your recruiting pipeline. Test your future employees
before graduation.
•T
 here is no “contract” or fee to participate. You interview and
choose the students you want
• I t’s cost effective. Co-op students are hired as temporary hourly
employees. You choose the pay rate. Typical pay (2018) was
$17 per hour.
•

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
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CIVIL & ENVIRONMENTAL
ENGINEERING 480
Abstract Engineers

CEE 480
Project

Description
The project is to design a two-story office building, approximately 48,000 ft2 in size,
in an industrial /commercial area in East Louisville. The project includes the design
of the structural, foundation, water, and transportation components necessary for
construction. The design process requires the integration of multiple system elements
and required significant trade off and economic analysis. Each group was also given
owner driven design challenges similar to what they would experience in a real project.

Hady Alfallahin
Jose Alvarez
Errett Andres
Malcolm Andrew
Sean Angermeier
Raychel Bahnick

Eclipse Engineering

CEE 480
Project

Description
The project is to design a two-story office building, approximately 48,000 ft2 in size,
in an industrial /commercial area in East Louisville. The project includes the design
of the structural, foundation, water, and transportation components necessary for
construction. The design process requires the integration of multiple system elements
and required significant trade off and economic analysis. Each group was also given
owner driven design challenges similar to what they would experience in a real project.

Trent Porter
Derek Sander
Graham Smith
Laura Tivilik
Angela Tran

Five Star Engineering

CEE 480
Project
Zach Moore
Joey Muncy
Natalie Neace
Josh Owens
Tim O’Brien
Tyler Peers

Description
The project is to design a two-story office building, approximately 48,000 ft2 in size,
in an industrial /commercial area in East Louisville. The project includes the design
of the structural, foundation, water, and transportation components necessary for
construction. The design process requires the integration of multiple system elements
and required significant trade off and economic analysis. Each group was also given
owner driven design challenges similar to what they would experience in a real project.
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CIVIL & ENVIRONMENTAL
ENGINEERING 480
Lou Design Co.

CEE 480
Project

Description
The project is to design a two-story office building, approximately 48,000 ft2 in size,
in an industrial /commercial area in East Louisville. The project includes the design
of the structural, foundation, water, and transportation components necessary for
construction. The design process requires the integration of multiple system elements
and required significant trade off and economic analysis. Each group was also given
owner driven design challenges similar to what they would experience in a real project.

Makayla Marr
Tyler Massie
Greg Meredith
Eric Miller
Evan Ling
Trent Lyons

Louisville Engineering & Design

CEE 480
Project

Description
The project is to design a two-story office building, approximately 48,000 ft2 in size,
in an industrial /commercial area in East Louisville. The project includes the design
of the structural, foundation, water, and transportation components necessary for
construction. The design process requires the integration of multiple system elements
and required significant trade off and economic analysis. Each group was also given
owner driven design challenges similar to what they would experience in a real project.

Jacob Verst
Emily Walter
Nicholas Williams
Joshua Wooten
Lemuel Yap

River City Engineering

CEE 480
Project
Amanda Greenwell
Sarah Haynes
Jaykob Hubbard
Jude Hutchins
Connor Jackson
Drake Jessie

Description
The project is to design a two-story office building, approximately 48,000 ft2 in size,
in an industrial /commercial area in East Louisville. The project includes the design
of the structural, foundation, water, and transportation components necessary for
construction. The design process requires the integration of multiple system elements
and required significant trade off and economic analysis. Each group was also given
owner driven design challenges similar to what they would experience in a real project.
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CIVIL & ENVIRONMENTAL
ENGINEERING 480
Sabre Consulting

CEE 480
Project

Description
The project is to design a two-story office building, approximately 48,000 ft2 in size,
in an industrial /commercial area in East Louisville. The project includes the design
of the structural, foundation, water, and transportation components necessary for
construction. The design process requires the integration of multiple system elements
and required significant trade off and economic analysis. Each group was also given
owner driven design challenges similar to what they would experience in a real project.

Noah Baioni
Elijah Bauer
Alex Beebe
Victoria Browning
Jake Clark
Ryan Johnson

The McGinley Group

CEE 480
Project

Description
The project is to design a two-story office building, approximately 48,000 ft2 in size,
in an industrial /commercial area in East Louisville. The project includes the design
of the structural, foundation, water, and transportation components necessary for
construction. The design process requires the integration of multiple system elements
and required significant trade off and economic analysis. Each group was also given
owner driven design challenges similar to what they would experience in a real project.

Sam Clinard
Sheila Dougherty
Ben Emery
Yassine Echagroui
Sydney Fogo
Pierce Frye

Very Good Engineering Company

CEE 480
Project
William Bodden
Megan Jones
Ryn Kalbfleisch
Trenton Kastensmidt
Scott Kittle
Cody Lile

Description
The project is to design a two-story office building, approximately 48,000 ft2 in size,
in an industrial /commercial area in East Louisville. The project includes the design
of the structural, foundation, water, and transportation components necessary for
construction. The design process requires the integration of multiple system elements
and required significant trade off and economic analysis. Each group was also given
owner driven design challenges similar to what they would experience in a real project.
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CIVIL & ENVIRONMENTAL
ENGINEERING 680
Cardinal Consulting & Engineered Design

CEE 680
Project

Description
The CEE 680 Civil Engineering Capstone Design students are working with UPS to
design and locate a new UPS INTEGRAD Training Facility within the UPS Edgewood
Development. The anticipated 7-acre site will include a 50,000 sq. ft. steel-framed
structure with high-bay, classrooms and office amenities. Exterior space will include
development of a 7500 sq ft driver training area. The designs must meet local design
standards and guidelines for construction, stormwater, and traffic. The work will require
the integration of structural, hydraulic, transportation and geotechnical engineers.

Adam Cantrell
Jordan Graves
Zach Horn
Chris Staples
Tanner Williams

Limitless Ideas Engineering

CEE 680
Project
Brayden Blair
Wyatt Harris
Alex Kinsey
Aniket Patel
Claudia Portocarrero

Description
The CEE 680 Civil Engineering Capstone Design students are working with UPS to
design and locate a new UPS INTEGRAD Training Facility within the UPS Edgewood
Development. The anticipated 7-acre site will include a 50,000 sq. ft. steel-framed
structure with high-bay, classrooms and office amenities. Exterior space will include
development of a 7500 sq ft driver training area. The designs must meet local design
standards and guidelines for construction, stormwater, and traffic. The work will require
the integration of structural, hydraulic, transportation and geotechnical engineers.
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COMPUTER SCIENCE
& ENGINEERING
Access Explorer Indoor Navigation

Access Explorer
Indoor Navigation

Description
Use mobile device sensors such as accelerometer, gyroscope, and magnetometer to
design an application that can track movement and position through an indoor space.
Benefits
1. Find out how certain mobile device sensors can be used to determine position and
movement.
2. Determine effectiveness of position tracking algorithms that use sensors.
3. Design an algorithm that improves the effectiveness of Access Explorer’s existing
indoor navigation product using mobile sensors.
Goal
Improve Access Explorer’s indoor navigation accuracy by augmenting iBeacon
trilateration with phone sensor position tracking.

Alicia Carper
Nicolas Mitchell
Kendall Ogden
Jack Wichmann

Access Explorer

CECS Squad

Scheduling System for
English-as-a-Second-Language
Intake Center
Trevor Bright
Grant Campbell
Kevin Foushee
Jonah Largen
Austin Stephens
Jefferson County Public Schools

Description
The Jefferson County Public Schools (JCPS) English-as-a-Second-Language (ESL)
department provides assistance to students and families who are non-native English
speakers with enrollment, assessment, testing, and other services. Families seeking
assistance call the ESL Intake Center, where clerks collect information and schedule
appointments with members of the JCPS ESL Assessment Team. This has previously
been handled through a server-hosted SharePoint 2013 site, however, their current
system does not fully meet their needs. The ESL Intake center would like a web-based
application that streamlines their data collection and entry process, prevents double
booking of resources, helps staff schedule appropriate resources based on the type of
appointment needed, and allows for flexibility in managing scheduled appointments. The
system should also allow for daily schedules to be easily viewed, exported, and printed.
Benefits
1. Streamlined meeting scheduling.
2. Easier maintenance than previous application.
3. Displays more precise and useful information for counselors.
Goal
Create a web application that allows receptionists to easily schedule resources for students
based on the type of appointment without overbooking counselors. The application should
also allow counselors to view their schedules and check the details for specific appointments.

Company No. 5

iSafety
Manhar Chopra
Brendan Gochett
Demarion Mosley
Didiel Ramire
Cameron Zingg

Description
An Application for the measurement of Fire Doors and other Opening Protectives.
Benefits
1. Reduce time spent manually measuring Fire Doors.
2. Increasing the efficiency of the process when measuring multiple.
3. Reducing human error in the process.
Goal
Develop a Mobile Application, initially for iOS devices, to dimension fire doors and the
protective features thereupon. In addition to this, the application should be able to gauge
door clearances.

Life Safety Services
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COMPUTER SCIENCE
& ENGINEERING
ECE Capstone Group

JCPS ECE

Description
The Jefferson County Public Schools (JCPS) Exceptional Child Education (ECE)
department strives to meet the needs of students with disabilities through services such
as development of individual education programs, custom placement, and transportation
assistance. Currently, the ECE placement staff use an Access database to enter ECE
student information, determine placements, and coordinate transportation. For the
purposes of security, forward compatibility, ease of use, and flexibility, their Access
database needs to be converted to a web-based application with views and permissions
based on roles.
Benefits
1. User Friendly website for the ECE department.
2. Optimized time to create and lookup students entry forms.
3. Cleaner database design.
Goal
The goal of this project is to have a user friendly interface and migrating and refactoring
database from Access to SQL Server Management.

Sai Chinthala
RJ Czajka
Maria Schmidt
Josh Stinnett
Wilson Ho Wu
Jefferson County Public Schools

Family Linkers

FamilyLink Mobile App
Reilly Crawford
Thien Doan
Sabrina Hance
Miguel Herrera
Rachel Johnson

Description
The FamilyLink App project aims to create a new cross-platform (iOS and Android)
mobile app that is a companion to HCHB’s website application. This app will help make a
patient’s care information more readily accessible to their loved ones.
Benefits
1. Easier for families to interact with care providers
2. Providing detailed info to continue extended care
3. Allowing access to information across multiple devices.
Goal
Our main goal is to build a prototype of the application.

Homecare Homebase

Surroundings

Invoice and Inventory
Management –
Surroundings Polish Pottery
Allen Boss
Gaige Chester
Khem Guragai
Karen Nguyen

Description
The Surroundings Polish Pottery capstone aims to help with the management of
invoicing create and inventory tracking both in store and online. Currently, invoicing is
handled via handwritten work by an employee in the store and all inventory must be kept
up with on shelves to separate out orders. The addition of a database for both online and
in-store sales will alleviate this complication as well as implementation of bar-codes for
products to keep track of most inventory. Most sales are achieved through Facebook
Live, therefore, creating a way to streamline this type of sales is also of importance.
Benefits
1. Time management - Being more organized allowing for time to be used more properly
2. Better public relation - Potential customers have a more straightforward process for
buying items.
Goal
Help Surroundings Polish Pottery set-up a database to keep track of historical data,
create an invoicing system to save employees from having to manually create them, and
to set up a less complicated system for purchasing pottery via Facebook Live.

Surroundings Polish Pottery
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COMPUTER SCIENCE
& ENGINEERING
Talking Sculptures

AI Bedtime Story Generator
Luke Floden
Rowan Skellie
Seth Thompson
Robert Max Williams

Description
Our team has designed a Google Assistant application that will respond to user story
prompts to generate a believable bedtime story. The story will be uniquely generated
each time based on a trained GPT-2 model, a neural network transformer. The Google
Assistant application provides an interface with the neural network.
Benefits
1. Proof-of-concept for practical applications of GPT-2 technology.
2. Demonstrate the power of AI natural language processing in the modern age.
3. Demonstrate marketability of GPT-2 applications for consumer use.
Goal
Train a GPT-2 model to produce plausible text and interact with that model via Google
Assistant.

The Drone Team

Drone Swarm

Description
The Drone Swarm project is a continuation of previous teams’ work to research the
usefulness of drones flying in formation to conserve battery life, and thus allowing for
longer distance missions. Our plan for this semester is to work with the current code
base to get the communication aspect of the project up and running. This involves
creating a shared network between the drones with flight planning communication in
mind. The drones will need to communicate with one another if the lead drone’s battery
level is running low and subsequently determine if a lead swap should be initiated.
Benefits
1. Research drone communication methods and relay what does and doesn’t work to the
client
2. Update Documentation
3. Refactor/Improve the code base for better understanding.
Goal
To get communication between drones (RPIs) across a shared network working and
have the drones communicate flight information to one another.

Aaron Fox
Timothy Huey
Cole Schuhmann
Abby Spalding

The Lidarians

2D Modeling with Lidar
Will Crawford
Easton Culver
Kaden Gosman
Samuel Schmitt

Description
The project is focused on automating the generation of a set of 2D vectorized floor plans
from a point cloud. The point cloud is generated from a LiDAR scan of any building,
providing a way to efficiently map indoor spaces.
Benefits
1. Create vectorized floorplans.
2. Save time by automating the process.
3. Create a base program to grow from and add other features.
Goal
To create a program that can take a Lidar point cloud and create a 2D floor plan from it.

Access Explorer
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ELECTRICAL & COMPUTER
ENGINEERING
ECE Team 5

Acoustic Monitoring
System
Laith Alasad
Adam Burke
Alex Danhauer
Garrett McGrady

Description
The acoustic monitoring system can be utilized on a wide array of systems. The
monitoring device will first be trained by listening to systems running properly, and
anomalies in the machine will be detected. Once this data has been generated and stored
the acoustic monitoring device can be left alone to continuously monitor the system. If
the sound of the system is normal, a green LED will be lit and a “System Okay” message
will be displayed on the LCD. If the monitoring system detects an anomaly, it will then
light up a yellow LED and a “System Check Required” message will be displayed. This will
be used to alert the staff that the system is experiencing issues and should be inspected.
Benefits
1. Provides research and development services to the sponsor.
2. Delivers a framework for acoustic monitoring with deep learning.
3. Demonstrates device applicability for future customer discovery effort.
Goal
The purpose of The Acoustic Monitor for Mechanical State Determination is to be able to
continuously monitor a mechanical system and detect anomalies in real time. When an
anomaly is detected it will alert the staff in that area via a flashing LED (Light Emitting
Diode) light and message displayed on an LCD (Liquid Crystal Display) screen.

Hapastiks

Hapstick Haptic Feedback Navigation
Dustin Casey
Brian Goulet
Nathan Hodges
Clayton Reardon

Description
Our project is a device called Hapstick. The Hapstick is an attachment for a traditional
‘white cane’ used by the visually impaired. A normal white cane enables the user to
perceive obstructions in their vicinity, as well as gain some context of location based on
familiar objects around them. With the addition of the Hapstick to their cane, they will be
able to receive GPS directions via haptic (vibratory) feedback, enabling them to get from
one location to another, with directions, without compromising their sense of hearing.
Benefits
1. Our project will help further Dr. Alphenaar’s team’s developments in haptic feedback
research and implementation.
2. We will be providing a prototype which can be used to determine the effectiveness of
haptic feedback as a navigational aid.
3. For end users of the Hapstick, it would reduce the amount of time spent learning
routes, and enable them to spend more time doing what the enjoy.
Goal
Our goal is to design and prototype a device that would aid the visually impaired in
getting from one place to another by converting directions into haptic feedback. The
device must be easy to use given that its intent is to aid the visually impaired.

IntelliLou

Smart Toliet
Mitra Bastola
Katherine Cox
Michael DeGroot
Mitchell Wiseman

UofL Trager Institute

Description
Upon a user entering the vicinity of a toilet, the system is responsible for automatically
facilitating the testing of a pH strip and then delivering the strip to a color detecting
sensor. A RGB sensor is then utilized to detect the color of the pH strip to determine the
pH of an individual’s urine. This pH value will be communicated to the user directly and to
a specified phone number via SMS.
Benefits
1. System allows for more frequent collection of pH data to indicate changes in health
sooner.
2. Provides a more sanitary and consistent method for measuring urine pH of the aging
population.
3. Alongside a pH value, the system provides an activity check-in for older individuals
that can be communicated to loved ones and care-providers.
Goal
The Smart Toilet has been designed with the intention of allowing for better monitoring
of the older population as they age in their homes. The automatic pH sensing and
associated alerts will provide an early warning sign of degradation of an individual’s
health.
ENGINEERING DESIGN & INNOVATION SHOWCASE
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ELECTRICAL & COMPUTER
ENGINEERING
LabVIEW Fledglings

Embedded Platform
for Motor Control
Cameron O’Nan
Angela Phillabaum
Richard White

Description
Replace old, expensive, lab equipment for the Electronic Machines and Drives course
(ECE 581), with a new, low cost controller. The new platform will be replacing the dSPACE
DSP Controller Board previously used t gather data and send to the host computer. Also,
must convert the Experiments Manual for MATLAB - Simulink into LabVIEW.
Benefit
1. Lower cost of equipment.
2. Students will be able to preform their labs for the ECE 581 course.
3. Dr.McIntyre will be able to host his labs using the coding platform LabVIEW.
Goal
Enable students of the Introduction of Electric Machines and Drives course to be
able to preform labs. Have the new equipment be cost effective so that the University
of Louisville may host the labs. Translate the current Experiments from Minnesota
University to LabViIEW.

Leo Solar

Solar Streetlight

Description
The project is to retrofit the current 12-foot streetlight tops with a self-contained
solar-powered light module to allow the lamp to operate independently of the power grid.
The project arose from power disruptions from tree roots requiring costly and intensive
repairs to maintain operation. This project minimizes the need and difficulty of repairs
while also reducing maintenance by the Old Louisville South 4th Street Association.
Benefits
1. Provide low cost and efficient lighting system without disturbing the historical
landscape.
2. Reduce utility and maintenance costs by removing streetlights from mains power.
3. Improve atmospheric lighting for South 4th Street neighborhood in Old Louisville.
Goal
The goal of this project is to produce a retrofit prototype(s) that meets the lighting and
power requirements of the Old Louisville South 4th Street Association so that their
streetlight can remain operational.

Sean Hillwig
Maxwell Jones
Ly Nguyen
Harrison Swayne

Old Louisville South
4th Street Association

Spin Cycle Silent

Washing Machine Balancer
Dhan Niroula
Mitchell Stoltz
Michael Turner
Andrew Wagner

Description
This system will operate autonomously once the user starts the washing machine. It is a very simple system
and user friendly with little to no user input needed. This system consists of four load cells which will
detect unbalanced conditions during the spin cycle and communicate with the main control board. Each
corner of the system has one high torque servo powering a custom “piston” which will maintain balance
when an unbalanced condition occurs. The system will also include 4 accelerometers, providing additional
information about the current balance state of the machine. When an extremely unbalanced condition
occurs, the system will provide a time window for it to be manually turned off via remote control. If no user
input provided, the system will automatically cut power to the washing machine. The control board will be
battery powered, allowing constant system observation even when the washing machine is powered off.
Benefits
1. The system will increase safety.
2. increase lifetime of washing machine.
3. protect any objects near the washing machine that could be damaged.
Goal
The goal of the system is to increase safety of the user when the load of the washing machine
is unbalanced. This is done by balancing the washing machine when possible, and shutting the
washer off when it’s not. This will also protect things near the washing machine
that could possibly be damaged, as well as the washing machine itself.
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ELECTRICAL & COMPUTER
ENGINEERING
Team 8

3-Axis Motorized Gimbal
Mark Allen
Chase Crutcher
Braydon Griffith

Description
This system is designed to track a specific target while keeping an action camera
perfectly stable. In film, a gimbal serves well to stabilize a camera, and allows the user to
freely follow their target. Tracking a specific target through an android application allows
for a more focused image and requires the implementation of motorized x, y, and z axes.
Motorized axes will be able to accept digital signals through feedback from the android
application held by the intended film target.
Benefits
1. Makes filming moving objects effortless due to its active tracking capabilities.
2. Allows for a more stable filming experience with its two handed design.
3. Almost eliminates human error in the filming process.
Goal
Ideally this system will have two users. A user operating and being actively tracked
through the android application and a user operating the gimbal itself. The Gimbal user
will power on the system then power on the camera. Once the Gimbal and camera have
been powered on the user being actively tracked can enable the GPS on the application
to verify their location and begin tracking. The Gimbal user will be able to have the
camera remain stable and focused on their intended target while changing the viewing
angle of the camera as necessary.

Team 9

Amcor Energy Reduction
Project
Madison Oliver
Christopher Newquist
Eric Wagoner
Trevor Wilson

Description
This project is to reduce the energy consumption at the Amcor facility in Shelbyville, KY.
The main project that can reduce the energy consumption at the facility is to retrofit
LED lights into the facility. This would require surveys, analyses, and vendor contacts to
reduce the cost of the project and maximize the return of investment.
Benefits
1. Reduction of cost on their energy bills,
2. A reduction of Amcor’s impact on the enviroment
3. Better lighting for the people in the facility.
Goal
The main goal is to find the lowest cost way to retrofit LED lights into the Shelbyville
Amcor facility and to maximize the return of investment for the project.

Amcor

The Detectors

Fall Detection for
Aging in Place Individuals
Austin Grigsby
Hayden Hiller
Gloria McClain
Saipruthvi Vanaparthy

Description
The project is a wearable device that can accurately detect a fall using a variety of
sensors (gyroscope, accelerometer, and magnetometer). In the event that the device
detects a fall, a notification will be sent to a remote user of the fall.
Benefits
1. Faster response time.
2. The aging population will no longer fear falling.
3. Non-intrusive.
Goal
Along with the physical injuries that can result from falling, a growing number of older
adults fear falling, which has resulted in a decrease in physical activities and social
engagement. The goal of this project is to detect a fall and for the aging population to
receive the care they need in a timely manner even if they are unconscious.

UofL Trager Institute
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INDUSTRIAL
ENGINEERING
For the Puppies

Kentucky Humane Society
Lucas Bianchi
Devon Hollande
Mitchell Roach
Mercedes Sifontes

Description
Our team will be analyzing ways to improve the flow of processing animals through the
“distribution” facility of the Kentucky Humane Society. We will focus on improving the
bottleneck process - the surgery room - as well as utilizing Microsoft Teams to improve
communication within the different operation sites to achieve this goal.
Benefits
1. Improved flow of animals and animal data through all of their sites.
2. Enhanced communication within sites through Microsoft Teams.
3.Increased exposure of adoptable animals to the public.
Goal
Increase adoption rates by decreasing the operational time at the receiving center.

Kentucky Humane Society

Gilt-y Pleasure

Rue-Gilt Groupe
Hallee Bale
Josue Garcia
Nick Stegman
Marissa Trachsel

Description
Rue La La and Gilt.com are both online retailers that specialize in the flash sales of
consumer goods. Orders from both brands are fulfilled through their Kentucky fulfillment
center. This project is focused on improving the outbound packaging rate by optimizing
the design of the outbound workstations. Productivity metrics will be evaluated while
considering the safety and ergonomics of the operator.
Benefits
1. Increase associate performance metrics.
2. Improved ergonomic work station design.
3. Consolidated shipping materials needed.
Goal
The main goals of this project are first to review the layout of the existing pack-stations
to optimize the current layout and storage of existing supplies. After this, the supplies
at each station will be reviewed to assess the quantity used of each SKU, for the
consolidation of materials. The team will then suggest optimal supplies assortment, and
the infrastructure needed to store within the workstation to create the “perfect
pack-station”. Employee ergonomics, safety, and ease of use will also be considered.

Rue-Gilt Groupe

LeaNAK

LINAK Capstone
Sarah Jones
Miguel Mayo
Cole Murray
Erika Tucker

Description
LINAK produces a variety of components in the height adjustable desk market. In
recent years, LINAK has faced large growth and begun producing pre-combined kits of
components. Continued growth has contributed to the need for process improvement.
The capstone team, through working with LINAK employees, will document the process
followed for one specific client and create solutions for improvement.
Benefits
1. Allow employees to perform more value-added tasks by minimizing waste.
2. Document the entire process to allow for further continuous improvement within other
departments and processes.
3. Consider the value of adding additional automation to minimize human error and
quality defects.
Goal
The goal of this project is to identify and eliminate waste throughout the process from the
time of order placement until the finished goods are loaded onto trucks to be shipped to
the client.

LINAK
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INDUSTRIAL
ENGINEERING
Parker’s Perks

Safety Continuous
Improvement
Laura Acevedo
Alex Lancaster
Brayden Martin
David Ruppel

Parker Hannifin

Description
Our group is responsible for identifying three proposed AutoCAD layouts that will
significantly decrease the amount of potential safety issues that can be seen from the
JSA (Job Safety Analysis). We are expected to provide a cost-benefit analysis for the
top two layouts chosen by the management group at Parker Hannifin. After analyzing the
cost and benefits of both layouts, we are expected to complete a project description and
plan for the proposed layout.
Benefits
1. Provide three new AutoCAD layouts that have different technologies and improvements
that are interchangeable between each layout.
2. Provide an outside view of the Packing process on where there may be changes for
improvement.
3. Reduce the process time from a safety aspect (dock trucks waiting on pedestrians on
the current walkway).
Goal
Our project goal is to recommend and implement an engineered process improvement
to eliminate all pedestrian and forklift interaction within the Inbound & Outbound Dock
areas at Parker’s Louisville distribution center.

ROC-stars

Arvato Returns
Optimization

Description
Arvato is a 3rd party logistics (3PL) company which manages the distribution of
Microsoft, Amazon, and Facebook products. The objective of this project is to redesign
the returns operation center (ROC) to increase throughput and improve process flows.
Based on quantities, the areas of focus, within the ROC, are the retail perfect process,
hospital, and the IQOR returns.
Benefits
1. Decrease back flow in the ROC area.
2. Improve worker efficiency by eliminating waste.
Goal
Improve space utilization by analyzing storage solutions. Increase throughput and safety
by investigating new material handling equipment.

Henilkumar Ahir
Erica Baker
Hudson Gifford
Spencer Wynn

Arvato

Ten Out Of Ten(nant)

Tennant Company
Rachel Blanton
Alex Bruns
Rae Mills

Description
Tennant Company currently uses SAP’s WMS for all warehouse operations. The current
picking process is batch picking, which means that all items for an order are picked
linearly. There is an opportunity for Tennant to transition to an upgraded system, SAP’s
eWM. One advantage of using eWM is that it has the ability to manage zone picking, a
process where multiple lines of an order can be picked simultaneously and consolidated
later. The team is responsible for doing a comparative analysis of zone picking vs. batch
picking.
Benefits
1. Provide a financial analysis of zone picking labor requirements.
2. Provide a simulation model of the current process and a possible future state process.
3. Provide a comparison of batch picking and zone picking for foot picking and machine
picking areas.
Goal
The goal of the project is to determine what logistical or financial benefits zone picking
would provide over batch picking.

Tennant Company
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INDUSTRIAL
ENGINEERING
The Royal Flush

Royal Consumer Products
Nathaniel Dcunha
Emery Fritz
Brandon Hobbs
Katelyn Taylor

Description
Provide Royal Consumer Products’ management team with improvements and
justifications to assist with increasing picking productivity by evaluating and improving
order picking process to create picking standards for the different groups of customers.
Benefits
1. Set time standards for picking processes.
2. More efficient processes by eliminating unnecessary steps in the processes.
3. Implement a standard pickpath sequence and process of building a pallet.
Goal
Produce time standards for pickers when completing specific customer orders. Suggest
improvements on picking processes. Generate an inventory slotting system/plan/
strategy

Royal Consumer Products

Unique Geeks

Unique Fabricating
Capstone Spring 2020
Ross Gagliardi
Stephanie Kinn
Christine Ortiz
Allison Snyder

Description
Based on their current state, the capacity of the plant is mainly limited by warehouse
space. There wasn’t a current layout so our team had to first work on updating
the previous version. After breaking down all machines and products into specific
categories, we constructed an Activity Relationship Diagram. We are now working on
ideas to consolidate and utilize space more efficiently and hopefully come up with a new
proposed plant layout.
Benefits
1. Increase production capacity so the company can gradually acquire new customers
2. Increase warehouse space utilization and make sure everything has a functional
assigned seat
3. Iimprove the overall flow and process within Unique Fabricating.
Goal
Analyze the current layout and recommend improvements in warehouse space
utilization.

Unique Fabricating

UofL Facilities Team

Building Accessibility
Survey
Chelsea Anderson
Trevor Angel
Madeline Bolin
Elizabeth Nguyen

Description
Survey campus buildings owned by the University of Louisville for building accessibility.
Benefits
1. Rank list of building accessibility to work toward making University of Louisville among
the most accessible campuses in due time.
2. Becoming a guideline for other universities.
Goal
To survey the existing conditions of the University of Louisville’s older buildings on
campus, identifying the deficiencies and outlining the priorities for upgrading the
facilities for building accessibilities in the future.
Notify University Facilities Planning, Design and Construction team to improve building
accessibility through verification of building floorplans and creating a standard
university compliancy rating system.

University of Louisville
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INDUSTRIAL
ENGINEERING
Johnson, McDonald, Williams, & Zinser

HJI Solutions,
Brown-Forman kitting
redesign
Conrad Johnson
Claire McDonald
Nathan Williams
Molly Zinser
HJI Solutions, Inc.

Description
HJI Solutions, a Louisville-based third party logistics company, has contracts with
Brown-Forman to provide kitting and shipping services for select Jack Daniels products.
Based on data from the 2019 season, HJI enlisted the help of UofL Industrial Engineers
to improve and standardize their kitting processes to improve profitability and efficiency
for their 2020 season.
Benefits
1. Ensuring a standard per-shift production output (thereby insuring standard raw
materials requirements and accurate projections of contract completion time).
2. A cost analysis of any changes and how they compare to last season’s associated
costs.
3. Additional business opportunity with Brown-Forman in the future thanks to
high-quality performance guaranteed by Process Improvements provided by the
Capstone team.
Goal
The project’s goal was to provide HJI with a production configuration that maximized line
standardization, output, and quality of kits for their 2020 contract with Brown-Forman.
The additional goal was to minimize cost and necessary process changes from the
current configuration.
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MECHANICAL
ENGINEERING
The Little Turret That Could

Tool Turret for Desktop
Fabrication Machine
Troy Coleman
Aaron Coomes
Mason Sturdivant
Connor Walsh

Description
Create a rotating tool turret for Dr. Hsu’s desktop fabrication machine. It must be able to
withstand the loads from the operation his machine undergoes and be controllable with
Duet 3d Wifi. Tools on the fabrication machine include a filament extruder, a metal 3d
printer, a syringe tool, and a DAED extrusion tool.
Benefits
1. Faster tool change times.
2. Lowered manufacturing times for complex parts.
3. Easy to customize if the job requirements for the machine change.
Goal
Create a rotating tool turret. The turret must fit within allowed space and take on loads
from the machine, be compatible with Duet 3d Wifi and be able to lock into place and not
move when a tool is in use.

Amcor Team

Material Handling System
of Flexible Packaging
Evan Dowell
Harrison Lentz
Parker Osburg
Jacob Naes

Description
Design a material handling system to upend finished rolls of flexible packaging material.
Reduce non-value-added activities and increase throughput. Integrate the system with
an existing automated stretch wrap machine.
Benefits
1. Increase throughput (cost savings, safety).
2. Reduce non-value-added jobs and free up associates (cost savings).
Goal
Increase throughput, reduce non-value-added jobs, free up associates for value-added
work.

Amcor

Big Fish, Virtual Pond

Mechanical Fishing
Simulator
Sami Al-Abed
Garrett Lehkamp
Joel Taylor
Zachary Vaughn

Description
Create a mechanical fishing simulator which provides an angler a realistic sensation of
catching and reeling in a fish.
Benefits
1. Creation of fishing simulator prototype.
2. Determines whether or not mechanical simulator can feel realistic (can user close
eyes and feel like they are catching a fish).
3. Potential to develop consumer model as business venture.
Goal
This project aims to create a realistic mechanical simulator to give a user the feeling of
catching a fish. The project focuses on the mechanical system, but should eventually be
interfaced with a unity or unreal game engine.
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MECHANICAL
ENGINEERING
Brash Springing Latchers

Wire Partition
Hinge Door Interlock
Daniel Anderson
Brittany Beaufait
Jonathan Dyer
Nick Townsend

WireCrafters

Description
Guards provide a risk reduction for both protections against unintended access and
against ejected parts and substances in manufacturing settings. Where the foreseeable
frequency of access to the machine is high or if the removal or replacement of a fixed
guard would be difficult, interlocked guards, which are moveable and interconnected
with the machines control system to control the machine hazards while the guard is
opened or removed, shall be used. WireCrafters customers are installing competitors
interlocks on WireCrafters’ guards. In addition to lost revenue, the branding on the
competitors interlock potentially prompts end users to investigate the competitor’s other
product offerings, and or confuses them in regards to who manufactured the existing
guarding.
Benefits
1. Viable alternative solution to our competitor’s current “comparable” product offerings.
2. Increased branding, mitigation of confusion due to competitor’s branded solution
being installed on WireCrafter’s product.
3. Increased physical barrier interlock sales.
Goal
The goal is to design a mechanical latch and receiver that can be made in house and
mount to existing WireCrafters’ products with existing switches to function as an
interlock.

Does this thing need a blast shield?

Thin Film Mechanical
Strain Setup
Jake Blumeier
Shawn Burke
Gianna Gaul
Chase Wurtsmith

Description
The purpose of this project is to develop a strain setup that will be used for a polymer thin
film at high frequencies. The mechanical setup will create and measure the strain and
report the value back to the user. The film will be stretched uniaxially at a frequency of
100 Hz and will displace an inch.
Benefits
1. An easy and simple setup to test strain.
2. A setup that is capable of testing different size polymers.
3. A setup that can operate at various frequencies.
Goal
When PVDF polymers (and polymers in similar families) are strained, they can generate
voltage and electricity. With our strain setup, these polymers will be closely studied. The
goal is that these polymers will be used for energy harvesting and positively impact our
society by introducing an alternative way to generate electricity.

It’s Electric!

EV Battery
Temperature Regulation
Trevor Carver
Alex Cole
Trevor Hoff
Ashley Wallace

Description
To create a thermally insulative case designed to maximize the performance, extend the
life, and improve the efficiency of electric vehicle batteries by regulating internal battery
temperature.
Benefits
1. Making EV’s more desirable by increasing power and range for customers acceptability.
2. Increasing the viability of EV’s for consumers by increasing the longevity of the battery
therefore decreasing carbon emissions.
3. Increasing safety by reducing the likelihood of thermal runaway.
Goal
To supplement the existing heat dissipation system in order to maximize the efficiency
and extend the life of the batteries.
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MECHANICAL
ENGINEERING
Movers & Shakers

Waste Water Treatment
Material Delivery System
Austin Braunwart
Mary Meyer
Lily Thaman

Hydro Solutions

Description
Our project involved designing a material transportation system for Hydrosolutions, a company
which provides water treatment products including Hydrocarrier, to wastewater plants in order to
maintain proper nitrification and bacterial growth. The system, which moves powdered Hydrocarrier
from super sacks in a semi-truck trailer into aeration tanks, is simple, operable by one person,
and adaptable to the various different layouts of wastewater plants. We decided to implement a
pneumatic system using a generator, motor, and blower to transport the Hydrocarrier through a
variable length of hose to the aeration tank. A built-in crane system in the truck lifts the sacks so that
they can be emptied into the hopper, from which the powder goes out into the pneumatic system.
Benefits
1. This will allow Hydrocarrier to be added into wastewater systems at a controlled rate,
which will allow for better mixing and mitigate risk of damage to aeration equipment.
2.Eliminates the reliance on the customer’s resources to implement Hydrocarrier, and
allow Hydrosolutions to make deliveries during emergency nitrification outages at plants.
3.The quick delivery promotes proper nitrification and bacterial growth and in return allows
wastewater plants to keep their wastewater within EPA standards and protect the environment.
Goal
Hydrosolutions wanted the system to empty the material gradually at a maximum rate
of 2 ton/hr, be operable by one person, and be adaptable to the various different layouts
of wastewater plants across the country. For the system to be economical, it had to be
within a budget of $60-75k and not take up too much valuable cargo space in the trailer.

Sinter of Attention

Universal Flip Device
Henry Craven
Noah Richards
Ben Schoborg
Garret Wyatt

Description
Design a universal and modular flip-over device to handle a wide variety of brittle parts
with regards to part size and shape.
Benefits
1. Ease of Maintenance.
2. New Eyes on Project.
3. Cost Reduction.
Goal
Provide detailed documentation of the design, manufacture, and necessary maintenance
of the machine. Develop a proof-of-concept prototype of the designed machine to
demonstrate viability of both the primary function and any other critical functionality.

GKN Sinter Metals

Speed School’s Finest

Pipe Perforation Scrap
Containment
Logan Freudenberg
Jacob Kalbfleisch
Alex Scheiba
Matt Wedding

Description
ISCO Industries, a supplier of plastic piping, currently perforates pipe when requested
by customers. Perforating the pipe involves using several drill heads to drill holes into
the pipe in a specified pattern. The drilling of the holes causes shavings to fall on the
floor, which are difficult to contain, and sometimes escape the shop and get into the
environment outside.
Benefits
1. Reduced impact on the environment from shavings.
2. Cost savings for selling the contained scrap.
3. Reduced operator clean up time.
Goal
Create a collection system to contain the plastic shavings.

ISCO Industries
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MECHANICAL
ENGINEERING
Team 9

WireCrafters
Slide Door Latch

Description
WireCrafters are un-satisfied with the sliding door latches that they have right now.
Customers said they look cheap, don’t work very well, and do not have the correct safety
precautions that are needed on them.
Benefits
1. The new sliding door latch will be easier to use.
2. More appealing to the customers.
3. Contain the necessary safety precautions.
Goal
The main goal of the project is to create a self aligning and engaging sliding door latch.
The latch needs to be able to withstand a 400Joule pendulum test, have a safety
lockout/ tagout feature, and needs to be appealing to the customer.

Bryan Ehlman
Alex Insalaco
Michael MacDonald
Bernard Prevost

WireCrafters

Team DeSlug

De-slugging Finished
Automotive Goods
Jacob DeRudder
Anna Henry
Avery Karem
Andrew Woodson

Description
Derby Manufacturing invests in non-value added labor to remove the leftover slugs
from their die cut automotive goods. Their products are made of a variety of materials
including foam, polyester, and felt and are often attached to different adhesive backings.
With five facilities and thousands of unique products, Derby Manufacturing is looking for
an in-line, de-slugging process that can work with their different products.
Benefits
1. Decreased labor costs.
2. Increased quality of products.
3. The ability to ship products directly from the press.
Goal
The main goal of this project is to create a process that removes the slugs from Derby
Manufacturing’s products that is in-line with their presses and requires minimal labor.

Derby Fabricating

The Inflatables

Kirigami Metamaterials
Melanie Babin
Corey Clayton
Jackson Ellis
Russell Lile

Description
Kirigami and new material development come together in this unique project. Kirigami is
an art form where geometries are made by cutting and folding paper. This technique uses
out of plane movement and folded material storage to create pleasing forms. Our task is
use this art form to achieve a negative Poisson’s ratio in a new material, that also allows
for shape conformity. This created material can be used to solve current engineering
challenges and public health problems. The modern heart stint is an excellent application
for this material. Enhanced shape conformity will enable the material to better fit our
unique human forms.
Benefits
1. Creates a new material that has many applications.
2. Explores negative Poisson’s ratio through new designs.
3. Provides an alternative to traditional heart stints.
Goal
To use the Kirigami art form to achieve a negative Poisson’s ratio and shape conformity
in a material. This material can further be developed into an alternative heart stint, with
potential for more conformity then in traditional stints.
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MECHANICAL
ENGINEERING
The Solar Rollers

Solar Cell Thin Film Roller
Jakob Mitchell
Kaylee Norvell
Jinwoo Shin
Christopher Wetzel

Description
Repurpose a pill blister machine into a solar cell film laminator.
Benefits
1. This solution will provide a laminating method so that a new custom laminator will not
need to be purchased.
2. Enable client to protect solar film from elements.
3. Laminator could be continuous and non-continuous.
Goal
Repurpose a pill blister machine into a solar cell film laminator with several criteria.

The Surgeoneers

Surgical Device Design
Allyssa Houston
Aaron Kaler
Austin Kern
Eric Laun

Description
Our team is part of a larger research team that is designing a surgical device to improve
patient outcomes during spinal surgery. Our team’s responsibility was to design the
exterior portion of the device, i.e. the “hands-on” portion that the surgeon would handle.
This device will be connected to an in-vivo portion of a probe that will measure bone
strength. The exterior portion applies a force to a miniature piston that will engage the
probe and provide measurement readings.
Benefits
1. We will provide a working prototype to test with potential in-vivo probe designs.
2. We will provide torque calculations that will not only be used in this project but will give
a starting point for other potential exterior portion ideas.
3. This project will improve surgery success rates with the use of the probe and exterior
portion.
Goal
The device needs to limit the axial piston translation and applied stress and notify the
surgeon when the maximum stress and/or travel limits have been reached. The device
will also monitor and measure the translation of the probe itself in order for the surgeon
to measure bone strength at different depths within the patient.

Three Piece

Sifter Brush Redesign
Barret Adams
John Dearing
Connor Duffy

Description
Use collected data from previous captstone group to redesign the Breader, Blending,
Sifting (BBS) brush for AyrKing. This improved brush will have a longer lifespan than the
current product. It was found over the course of 6-8 months, the bristles of the brush
bend/deform, preventing the current model from performing its blending task properly.
After this occurs, the brush will need to be replaced.
Benefits
1. Longer time required for replacing brushes to AyrKing’s clients.
2. AyrKing’s clients save money.
3. Improved sifting of breading mixture.
Goal
The main goal of this project is to redesign the current sifting brush, so that it will last
longer (approximately 12 months).

AyrKing
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United We Stand, Dividers We Fold

Drawer Divider System
Patrick Flowers
Matthew Roe
Nathan Roe
Allan Schmitt

Description
Strong Hold Products currently manufactures drawer dividers out of sheet metal to
be placed in their heavy duty cabinets. These parts are prone to bending and are very
difficult to assemble and disassemble. The project task is to design a new system of
drawer dividers that can replace this old system. The new design should be cheaper,
simpler, and adjustable.
Benefits
1. Quicker lead time and assembly time (cost savings).
2. Easier to operate and maintain.
3. Simple and adjustable design.
Goal
The main goal is to design a more flexible and less expensive drawer divider system.
Our goal is to design a system that is simple, adjustable, and minimizes part count. This
system would ideally be able to fold/retract into the back or side of the drawer when not
in use.

Strong Hold Products
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INTERDISCIPLINARY
PROJECTS
Capstone.csproj - Computer Science & Engineering, Industrial Engineering

UPS Cash Flow
Projection Webtool
Nathan Bisig
Trevor DeGruccio
Justin Huffman
Josh Nielsen
Jacob Sharp

Description
The UPS Cash Flow Project will provide project engineers with a live, up-to-date webtool
to generate monthly project expenditure models by utilizing historical and current project
data.
Benefits
1. Allows project managers to accurately predict monthly spending.
2. Simplifies creation of internal documents.
3. Increases productivity.
Goal
Create an accurate projection algorithm. Present data in a meaningful way. Export data
to Excel spreadsheet.

UPS

[REDACTED] - Electrical Engineering, Industrial Engineering, Computer Information Systems (CoB)

Raytheon - High Voltage
Brandon Burke
Kaleb Byrum
Lance Hall
Savanah Kennedy
Emily Robertson
Brooke Skidmore

Description
Our team is working at Raytheon in their High Voltage room. The main goal for our project
is to reduce hours per unit (HPU) for their transformer. The transformer build is taking
much longer than the Raytheon standards allow. Therefore, our team is tasked with
identifying interruption causes and developing solutions to avoid those interruptions.
Our focus will be to review the production interruption tickets from the last quarter to see
if there are any patterns for what causes the interruptions. The team will also observe the
transformer build up sequence and analyze the efficiency of the build..
Benefits
1. Faster transformer build.
2. Notification system for engineers.
3. More efficient build for transformer.
Goal
Reduce transformer HPUs.
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Pneumatic Station
Nicholas Battjes
Xander Eisert
Katrina Hanson
Chase Heckman
Jessie Hehn
Shane Lewis

Description
Work in the Pneumatic Area and reduce HPUs (Hours per Unit) and Cycle Time. This will
be analyzed through velocity of parts, spaghetti diagrams, and cost analysis.
Benefits
1. Reduced Hours per Units.
2. Cost Savings.
3. Increased Throughput.
Goal
Reduce HPUs by supplying parts in a point of use station that combines ergonomic
shelves with a minimum reordering point. This technique can have forecasted results for
cost analysis for implementation savings.
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