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Today is an exciting day as we present our inaugural Engineering Design & Innovation
Showcase highlighting cutting-edge and innovative design projects in which teams
compete for awards. At the University of Louisville, we are proud of our long history of
accomplishments in engineering education, scholarship, research, and service that is
imperative for a better tomorrow for our communities.
More than 310 students make up the 89 engineering student teams who, throughout the
semester, have collaborated together with their project partners to develop prototypes
or solutions for real-world projects that involve design constraints, budgets, reviews
and deadlines. Through this capstone design experience, our seniors from the various
engineering departments gain vital knowledge that will make them workforce ready
upon graduation.
We also are including the six top teams from the ENG111 Cornerstone Project,
a multidisciplinary, team-based venture that all first-year engineering students take;
the Cornerstone engineering challenges are focused on integration and application
of fundamental engineering skills, including problem solving, communication,
programming, critical thinking, technical writing, and engineering design. This
first-year project experience prepares students early in their academic careers
for the capstone endeavor they will undertake as seniors.
The Engineering Design & Innovation Showcase is made possible by the
generous support of our industry partners, project sponsors, faculty,
staff, mentors, and judges. As a community, we are developing world-class
engineers who are well-prepared to meet the challenges of tomorrow with
competitive, critical thinking and problem-solving skills.
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 Engineering Design & Innovation Showcase.

Emmanuel G. Collins, Ph.D

Dean, J.B. Speed School of Engineering

WELCOME FROM THE DEAN

Welcome to the
Engineering
Design & Innovation
Showcase
2019
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As our company transitions into a new future, DuPont has set a new purpose for our brand:“To empower the world with the
essential innovations to thrive”. We are following global megatrends to identify and solve the problems in our ever-changing
world to create a sustainable future for us all, and we would like to reward those who share our vision.
Criteria:
-The project must demonstrate innovation either through development of a new product/material or through
development of a new application for an existing product/material.
-The project must provide a solution to a global challenge in one of three areas:
• Food
• Energy
• Protection
-The project must be aligned with one of DuPont’s four business segments:
• Electronics & Imaging
• Nutrition & Biosciences
• Safety & Construction
• Transportation & Advanced Polymers
-The winning project will be the one that has the greatest potential to positively impact the highest number of
people worldwide.

INDUSTRY AWARDS

DuPont - Innovation to Thrive Award - $1,000

For more information on the new DuPont and our businesses, visit new.dupont.com.

Papa John’s - Most Innovative Award - $1,000

Papa John’s is honored to offer the Most Innovative Award for the 2019 Capstone projects which demonstrate ingenuity,
innovation, and scalable design. As a long timesupporter of the University of Louisville, we are happy to continue our strong
partnership on mentoring, growing, and providing excellent job opportunities for Louisville students.
For more information, visit www.papajohns.com/company

Qk4 - Qk4 Engineering Award - $500

Award will be given to the team that demonstratesthe 4 principles of Qk4: Sustainability, Performance, Integrity and Teamwork.
For more information, visit www.qk4.com

TOPY America, Inc. - TOPY America Inc. Environmental Award - $500

TOPY is committed to protecting the environment, preventing pollution and meeting customer environmental requirements.
This award will be given to a team with a project solution that betters the environment.
For more information, visit www.topyamerica.com
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DEPARTMENTAL AWARDS

ChE
CECS
ECE
IE
ME

1st Place: $100 per team member
2nd Place: $75 per team member
3rd Place: $50 per team member

• Overall Best
• Most Innovative Design
• Best Project Presentation
$100 to each winning team member.

1st Place: $100 per team member
2nd Place: $75 per team member
3rd Place: $50 per team member

1st Place: $100 per team member
2nd Place: $75 per team member
3rd Place: $50 per team member

Julius P. Wong Award
for Outstanding Design Sponsored by the
Department of Mechanical Engineering
Winning Team: $500
2nd Place Team: $300
3rd Place Team: $200
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• AAF International
• Advanced Solutions, Inc.
• Altec
• Angel’s Envy
• Aries Science and Technology
• Autymate
• Bel Brands USA
• Blue Star Plastics
• CertaintTeed Gypsum Inc/Saint-Gobain
• Clariant
• Control Touch Systems, LLC
• Creekside Controls
• East Kentucky Power Cooperative
• Forget Me Not
• FormWood Industries
• Funai Lexington Technology Corporation
• HMI Cardinal
• Höganäs
• Industrial Kiln & Dryer Group
• J-Mac International
• JOM Pharmaceutical Services Inc.
by Johnson & Johnson

• Jones Plastic & Engineering / Rev-A-Shelf
• KCC Manufacturing
• Kentucky Humane Society
• Koligo Therapeutics, Inc.
• LG&E and KU Energy
• Louisville Regional Airport Authority
• Material Handling Systems (MHS)
• Metropolitan Sewer District (MSD)
• Midea America Research Center
• OneWordOrder
• Papa John’s
• Power Soccer Kentuckiana
• PSST, LLC
• Siemens Mobility, Inc
• Superior Maintenance Co. (SMC)
• Smith & Logsdon Inc.
• Tennant Co.
• University of Louisville Trager Institute
• UPS Airlines
• UPS Supply Chain Solutions
• WireCrafters
• Yum! Brands

Showcase Partners
Silver:
MHS, MSD
Bronze:
Chevron, Stantec
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Dr. Patricia A. S. Ralston, Engineering Fundamentals
Dr. Suraj Alexander, Industrial Engineering
Dr. Kevin D. Murphy, Mechanical Engineering
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FAST FACTS

311
481
89
62
$
3,000
4
20

THE
LIFECYCLE
OF A SPRING
PROJECT

Senior
Design
Students

ENG111
Cornerstone
Students

• Proposals collected

Project
Teams
Presenting

November-December
• Proposals reviewed by faculty; projects selected;
companies notified

Sponsored
Projects

Industry
Sponsored
Awards

Industry
Judges
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August-November

January
• Semester begins, project ideas shared with students
• Students placed into project teams
• Project teams have initial meeting with
industry partner
In
Industry
Prizes

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

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

10
Dr. Ibrahim
Imam

Dr. John
Usher

Dr. James
Lewis
CORNERSTONE
(ENG 111)

MECHANICAL
ENGINEERING

INDUSTRIAL
ENGINEERING

ELECTRICAL
ENGINEERING

COMPUTER ENGINEERING
& COMPUTER SCIENCE

COMPUTER ENGINEERING
& COMPUTER SCIENCE
Dr. Mark
McGinley

CORNERSTONE
(ENG 111)

CORNERSTONE
(ENG 111)

CORNERSTONE
(ENG 111)

CIVIL
ENGINEERING

CIVIL
ENGINEERING

CHEMICAL
ENGINEERING

CHEMICAL
ENGINEERING

CAPSTONE & CORNERSTONE INSTRUCTORS
Dr. Vance
Jaeger
Dr. Jim
Watters

Dr. Tom
Rockaway

Dr. Juw Won
Park

Dr. Brian
Robinson
Dr. Andre
Faul

Dr. Gary
Osborne
Dr. Chris
Foreman

Mr. Gary
Eisenmenger

CHEMICAL ENGINEERING

MSD Organic Water Reuse
COMPANY SPONSOR //
Metropolitan Sewer District (MSD)
TEAM MEMBERS //
COLIN SUTTLES
MASON HOWARD
CHRIS CONRADI
JOSEPH CAHILL

PROJECT DESCRIPTION

In an effort to increase public awareness and change the stigma surrounding wastewater, we have partnered with the Metropolitan Sewer District
of Louisville (MSD) to use wastewater in a microbrewing process. This microbrewing process will produce beer from treated wastewater. Our task
in this project is to use an organic polymer to treat the contaminated wastewater and purify it for the microbrewery to use in beer production.

BENEFITS TO PROJECT CLIENT

1. Organic polymers produce much less sludge than inorganic metals, which are most commonly used for purification of waste water.
2. Organic polymers are also less dependent on pH and requires smaller dosages than the inorganic equivalent. Both points highlight how
implementing an organic process can save money by producing less waste and can lead to a more self sufficient process, as the pH of the
water does not need to be controlled as much.
3. Completing the project will increase public awareness of the applications of waste water and will erase certain stigmas about it. Waste water
is just water with contaminants in it, which can be removed. The idea of the project is to show how attainable clean water can be from any
kind of waste water.

Volatile Organics Effluent Purification
COMPANY SPONSOR //
Metropolitan Sewer District (MSD)
TEAM MEMBERS //
ROBERT KELLEY
MEGAN JEAN
SHANNON BRADY
DEREK DAUGHERTY

PROJECT DESCRIPTION

In order to increase the sustainability of recycled water, the Metropolitan Sewer District (MSD) has asked our team to remove organic pollutants
from effluent from their Floyds Fork Water Quality Treatment Center. To achieve this goal, we have constructed a benchtop water purification unit
and tested its efficacy. We have chosen to use a water softener in conjunction with activated carbon filters to remove any remnants of organic
pollutants in the water. Based upon our experiments, we have made design suggestions for a pilot-scale water purification unit. Ultimately, MSD
will consider our suggestions, build the unit, and provide water to local breweries to create a special edition beer. This project seeks to increase the
public perception of recycled water and to enhance the economics of MSD’s operations. The special edition beer will be served at a water
professional’s conference in August 2019.

BENEFITS TO PROJECT CLIENT

1. Provides a new economic opportunity for the host company.
2. Changes the perception of recycled water and showcase its potential.
3. Could potentially expand as a country wide process.
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Controlled-Oxidation Wet Flue
Gas Desulfurization
COMPANY SPONSOR //
LG&E & KU Energy
TEAM MEMBERS //
CASSIDY ADAIR
KRISTEN PARKER
JEREMY RONE
ZACH STRANEY

PROJECT DESCRIPTION

New EPA regulations such as the Mercury and Air Toxics Standards, Effluent Limitations Guidelines, and Coal Combustion Residuals now require
coal-burning power plants to reduce the amount of regulated pollutants released. Wet flue gas desulfurization is one of the most common
technologies used to achieve this goal. LG&E has tasked us with designing a wet flue gas desulfurization scrubber to meet the new standards.
In the process, we will complete a techno-economic analysis on the designed scrubber. We will design the unit based on three criteria, namely
oxidation-reduction potential, pH, and dissolved sulfite concentration in the plant’s wastewater.

BENEFITS TO PROJECT CLIENT

1. Cleaner emissions from coal-burning power plants
2. Reduced risk of unforeseen emissions violations
3. Less effort their engineers need to put in for the design of the scrubber.

Operation: Save the Turtles
COMPANY SPONSOR //

TEAM MEMBERS //
DELANEY COOVERT
ALLISON MELVIN
MIAO TING LI
JIANCHAO ZHAO

PROJECT DESCRIPTION

Operation: Save the Turtles is about trying to minimize plastic waste in the ocean. As an alternative to recycling plastic, we have analyzed the
feasibility of using pyrolysis to convert plastic to useful products. Pyrolysis breaks down plastic into smaller chemical components including diesel
fuel, plastic monomers, and a range of other small molecules. In this project we have modeled a ship-bound pyrolysis reactor. Based upon our
models we have determined the optimum size of the reactor, ship, and storage of both raw materials and fuels considering the scale of the
problem. Finally, we analyzed the economics of a ship bound pyrolysis reactor versus currently available alternatives. If adopted, the
recommendations provided in this project can greatly benefit marine life by removing plastic waste from the ocean. The transformation of waste
plastic into usable products such as diesel fuel, whether offshore or onshore, promises to make ocean plastic removal more economically viable.

BENEFITS TO PROJECT CLIENT

1. Protects ocean life
2. Provides an alternative method to recycling plastic
3. Makes ocean plastic removal more economically viable
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Wastewater Treatment for a Coal-Fired
Power Plant
COMPANY SPONSOR //
LG&E & KU Energy
TEAM MEMBERS //
GRIFFIN WASSMER
ARIC GREEN
JACK CLEARY
ROBERT SKARVAN JR

PROJECT DESCRIPTION

Over 80% of Kentucky’s electricity is produced by coal. These coal plants require scrubbing of the emissions to remove pollutants such as sulfur
and nitrogen compounds. The USEPA Coal Combustion Residuals rule is forcing the closure of ponds that previously stored all wastewater from the
desulfurization process. In addition, new Effluent Limitation Guidelines, to be met by December 31, 2023, require the elimination of liquid discharge
from sluicing operations. To meet these legal requirements, coal plants must finalize the design and construction of physical and chemical wastewater
treatment systems before closing wastewater ponds. The purpose of this project is to propose a comprehensive treatment method for the effluent
wastewater from a wet flue gas desulfurization unit for a 500 MW coal-fired boiler. The process parameters and constituents have been designed in
compliance with flow diagrams provided by LG&E-KU. System footprint, constituent sizing, cost estimate, and operational recommendations have
been provided for the proposed design.

BENEFITS TO PROJECT CLIENT

1. Specification of proper equipment for a water treatment plant capable of handling 300gpm.
2. Treatment optimization for maximum removal of contaminants with minimized energy consumption.
3. Supplemental brainstorming for new treatment technologies.

Optimizing Chemical Initiation in the
Production of VCM
COMPANY SPONSOR //

TEAM MEMBERS //
DAVID BECKER
PRESTON DUKES
JOSEPH ENDERS
LA’BREECE PERRY

PROJECT DESCRIPTION

Polyvinyl chloride (PVC) is one of the most commonly used commercial polymers with a wide range of applications, due to its unique properties.
PVC is synthesized through the polymerization of vinyl chloride monomers (VCM), that are formed from a pyrolysis reaction of ethylene dichloride
(EDC) carried out in a cracking furnace. Due to the reaction’s complexity and high operating temperature, reaction intermediates and byproducts are
often formed in large quantities. CCl4, a chemical initiator, can be fed into the reactor to decrease these byproducts, adding a layer of complexity.
This project aims (1) determine the optimum injection points for the chemical initiator, (2) compare heating cost deviations as a function of EDC
conversion and (3) optimize the heat recovery for the process. Aspen Plus software was applied to meet the project objective by manipulating
process variables to ultimately achieve a high VCM yield (98-99 wt%). The process model built in this project can be further used in industry to
optimize the VCM production process.

BENEFITS TO PROJECT CLIENT

1. Increasing the purity of vinyl chloride monomers (VCM), which in turn increases the purity of polyvinyl chloride (PVC) and maintains its
desired physical properties
2. High VCM yield decreases byproduct separation costs
3. Optimization of energy usage decreases heating costs
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Rebar Restoration, Retrospection,
and (p)Revention
COMPANY SPONSOR //

TEAM MEMBERS //
DANIEL HAAS
CHARLES LEANHART
CHRISTOPHER SCHAEFER
SAMUEL STAHL

PROJECT DESCRIPTION

Rebar Restoration, Retrospection and (p)Revention has researched ways to prevent and detect corrosion within concrete in roads and bridges.
Cement is one of the most widely used materials in infrastructure, but because of its low tensile strength, it needs steel rebar to be placed in the
structure. The highly alkaline mixture of cement causes corrosion of the rebar which in turn causes damages to roads and bridges across the U.S.
and worldwide. We suggest strategies to detect, minimize, and eliminate rebar corrosion.

BENEFITS TO PROJECT CLIENT

1. If adopted, we believe these strategies can lead to safer, longer lasting roads, bridges, and buildings.

MSD: An IPA for the EPA
COMPANY SPONSOR //
Metropolitan Sewer District (MSD)
TEAM MEMBERS //
MYJAH JOHNSON
BENJAMIN MCKNIGHT
JACKSON WALTER
MEGAN FALLON

PROJECT DESCRIPTION

The consumption of treated, recycled wastewater holds a stigma. With the small supply of useable fresh water in the world and increasing populations
in arid regions, it is more important than ever for engineers to design systems to recycle water. Metropolitan Sewer District, also known as MSD, has
asked us to design a process to remove biological contaminants from the Floyds Fork treatment plant. The process for treatment of the effluent had to
meet EPA (Environmental Protection Agency) drinking water standards. The effluent currently flowing into Beckley Creek meets the standards for
release into local waterways. While the current water contained low levels of HPC (Heterotrophic Plate Count), E. coli, and coliform already, these needed to be lowered to meet EPA standards. Ultimately, the purified water will be used by local breweries to make beer with a mineral profile characteristic
of Kentucky. We have designed a lab scale unit to collect data on the efficacy of our specific water purification solutions. We used antimicrobial copper
filtration, ultraviolet light, peracetic acid, and activated carbon filtration to kill and remove bacteria. Based upon the data from our benchtop units, we
have made suggestions for the construction of a larger, pilot scale water purification apparatus.

BENEFITS TO PROJECT CLIENT

1. The public will gain a deeper understanding of the wastewater treatment process. They will also be provided the opportunity to learn that the
water created is clean and safe for human consumption.
2. The wastewater purification will reduce the strain on the environment. This will potentially reduce the amount of freshwater being taken from
natural bodies for residential, commercial, and industrial consumption.
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The Removal of VOCs for the Brewing
of Beer While Retaining Local Flavor
COMPANY SPONSOR //
Metropolitan Sewer District (MSD)
TEAM MEMBERS //
MADALYN WEAD
ALICIA VON HANDORF
LUKE SPENLAU
ERIC HAHNERT

PROJECT DESCRIPTION

The Metropolitan Sewer District (MSD) has asked for our help in developing an improved water purification process. By developing clean drinking water from wastewater, we hope to illustrate the ability of modern processing techniques to recycle water regardless of its history. With rising
concerns about water scarcity, it is becoming more vital to maximize the lifetime of all water consumed by humans and the ability to recycle waste
water into clean drinking water is essential to this goal. This project aims to remove VOCs and other odor compounds from the effluent of the
Floyds Fork Wastewater Treatment Plant for use in local brewing operations. The primary compounds of interest are geosmin, 2-methylisoborneol,
toluene, and chloroethylene. These four compounds were chosen because they are representative of all regulated chemicals present in the effluent. Our water purification design involves the use of oxygenation and activated carbon filtration. The polar and negatively charged pollutant

molecules are attracted to activated carbon which has a high surface area and carries a positive charge. The filter demonstrates effective
removal of the compounds to levels below the EPA requirements.

BENEFITS TO PROJECT CLIENT

1. We are removing harmful VOCs from their effluent water supply.
2. We are developing a prototype device that a Master’s Student will turn into a pilot scale plant.
3. We are creating a final product for MSD that will be used for local microbreweries.

Advanced Oxidation Process with UV
and Hydrogen Peroxide
COMPANY SPONSOR //
Metropolitan Sewer District (MSD)
TEAM MEMBERS //
WILLIAM HOKE
SAMUEL KELTY
SPENCER SHIPMAN

PROJECT DESCRIPTION

The Metropolitan Sewer District (MSD) has enlisted our help in designing a pilot scale water purification unit to further treat the water leaving their
Floyd’s Fork plant. Purified water will be used by several local breweries in special batches of beer. Our team has been assigned the task of reducing the population of microbes in the water to EPA drinking water standards. We purified the water using a three-step process. First, microbiological contaminants were treated chemically with a chlorinated solution, which disrupts the chemical bonds in crucial enzymes and proteins. Second,
the microbes were exposed to an advanced oxidation process using ultraviolet light and hydrogen peroxide. This process generates hydroxyl
radicals which act as strong oxidants, destroying microbes and other pollutants. Finally, the water was fed though a medical grade carbon filter,
where chlorine, peroxide, and other larger contaminates were removed. The efficacy of these three steps was measured, and based upon our data,
we have made several recommendations to MSD to design an improved purification process.

BENEFITS TO PROJECT CLIENT

1. This project will provide MSD a method to improve quality of the effluent leaving the from the Floyd’s Fork Water Quality Treatment Center.
2. The pilot-scale unit will offer graduate students a preliminary design to study for a master’s thesis.
3. Reduces the stigma that wastewater is indeed waste by offering the purified water to local breweries to craft beer for their customers.
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Mobile Biomass Pyrolysis
COMPANY SPONSOR //

TEAM MEMBERS //
MICHAEL WILLIS
RYAN RYTLEWSKI
CHRISTOPHER HIGGINS
MATTHEW MEYER

PROJECT DESCRIPTION

The project conducted by the group pertains to the design of a pyrolysis system for processing lumber into saleable bio-oil. The system is to be
mobile, able to be transported upon a flatbed trailer to various clientele. Primary clientele include plantation owners that cultivate trees for lumber,
for whom it is unprofitable to transport the heavy lumber to sawmills or otherwise. Plantation owners have saturated the market in the many southern states such that sawmills no longer demand lumber at the same place, thus causing excessive lumber market saturation. The produced bio-oil
can be processed into bio fuels or other commodities. Plastic pyrolysis reactors will be modified appropriately to create these mobile batch reactor
systems.

BENEFITS TO PROJECT CLIENT

1. A profitable processing option for lumber in a market with little demand from sawmills.
2. A fuel alternative to traditional diesels for running plantation equipment.
3. Reduction in labor costs necessary to process the lumber in other manners.

Fermentation and Cell Culturing
COMPANY SPONSOR //

TEAM MEMBERS //
EMMA SHAFFER
ROBERT SPALDING
DANIEL FLEACE
KIANNA JOHNSON

PROJECT DESCRIPTION

The purpose of this project is to design a pilot plant to demonstrate the fermentation of cane sugar to produce food-grade ethanol. Utilizing the
fundamentals of fermentation, a lab-scale set up of a non-agitated, cooled apparatus has been designed to fulfill this purpose. However, to make
the plant more versatile, ensuring it can serve a wider user base in the future, the design has been easily modifiable to grow bacterial or mammalian cell cultures. This will require an agitated and heated apparatus. Keeping in mind budget and lab space limitations, the team has designed a pilot
plant for cell culturing and food-grade ethanol fermentation.

BENEFITS TO PROJECT CLIENT

1. Multifaceted lab space, usable across numerous disciplines.
2. Visual and conceptual aid for understanding fermentation, one of the most fundamental processes in the chemical engineering industry.
3. Expansion of knowledge into the bioengineering industry with the modifiable apparatus for cell culturing.
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Distillery Sustainability
COMPANY SPONSOR //
Angel’s Envy
TEAM MEMBERS //
NATHAN ALLAN
JESSAMINE GREER
ROSE HERCHENROEDER
CALLIE SHADRICK

PROJECT DESCRIPTION

This sustainability project was completed in partnership with the Angel’s Envy distillery and the Kentucky Pollution Prevention Center (KPPC); the
goal was to reduce waste and to minimize environmental impact at the distillery. The project was made up of multiple branches - energy reduction,
food and production waste, and overall material usage impact. We have made suggestions to improve process efficiency, and have found alternative disposal strategies for waste sources at the distillery. Angel’s Envy was clear that their goal is to become a zero-waste facility, and our work has
assisted them in the pursuit of this goal. A sustainable value stream map of the process has also been prepared for the distillery, and based on this
diagram further efficiency gains can be pursued in the future.

BENEFITS TO PROJECT CLIENT
1. Reduced waste from the plant
2. Reduced utilities usage
3. Improved environmental impact

Fall Career Fair - BE, ChE, CECS, ECE, IE, ME
September 5, 2019
Noon-3:00pm | B&W Club | Cardinal Stadium

Registration opens June 5, 2019

Civil Networking Event
September 11, 2019
5:30pm-7:30pm | University Club

Registration opens in mid-June
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CIVIL & ENVIRONMENTAL ENGINEERING

GH4 Office Building Design
COMPANY SPONSOR //

TEAM MEMBERS //
JORDAN GRAVES
SYDNEY HARPER
WYATT HARRIS
TROY HOLLAND
ZACH HORN

PROJECT DESCRIPTION

The project is to design a two-story office building, approximately 44,000 ft2 in size, in Jeffersonville, IN. The project includes the design of the
primary structural, foundation, water, and transportation components necessary for construction. The design process requires the integration of
multiple system elements.

BENEFITS TO PROJECT CLIENT

1. This project will help the client consider a variety of design options and addresses anticipated technical challenges

Office Building Design
COMPANY SPONSOR //

TEAM MEMBERS //
DAN FABISH
ADAM CANTRELL
ZACH BOSTON
SHANE BEISLER
BRAYDEN BLAIR

PROJECT DESCRIPTION

The project is to design a two-story office building, approximately 44,000 ft2 in size, in Jeffersonville, IN. The project includes the design of the
primary structural, foundation, water, and transportation components necessary for construction. The design process requires the integration of
multiple system elements.

BENEFITS TO PROJECT CLIENT

1. This project will help the client consider a variety of design options and addresses anticipated technical challenges
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Two-Story Office Building Design
COMPANY SPONSOR //

TEAM MEMBERS //
MATTHEW MILLER
KARI NUNLEY
JEREMIAH PARTIN
COY PHILLIPS
JACOB PIOCH

PROJECT DESCRIPTION

The project is to design a two-story office building, approximately 44,000 ft2 in size, in Jeffersonville, IN. The project includes the design of the
primary structural, foundation, water, and transportation components necessary for construction. The design process requires the integration of
multiple system elements.

BENEFITS TO PROJECT CLIENT

1. This project will help the client consider a variety of design options and addresses anticipated technical challenges

RRSWW, Inc. Civil Capstone Project
COMPANY SPONSOR //

TEAM MEMBERS //
HARRISON RINZEL
ANDREW WHITACRE
TANNER WILLIAMS
TRENT ROTH
CHRIS STAPLES

PROJECT DESCRIPTION

The project is to design a two-story office building, approximately 44,000 ft2 in size, in Jeffersonville, IN. The project includes the design of the
primary structural, foundation, water, and transportation components necessary for construction. The design process requires the integration of
multiple system elements.

BENEFITS TO PROJECT CLIENT

1. This project will help the client consider a variety of design options and addresses anticipated technical challenges
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D.A.A.Z.E. Engineering
COMPANY SPONSOR //

TEAM MEMBERS //
ERIKA KEOHANE
ABBY MILES
DREW LIVELY
ZANE NICHOLS
ALEX KINSEY

PROJECT DESCRIPTION

The project is to design a two-story office building, approximately 44,000 ft2 in size, in Jeffersonville, IN. The project includes the design of the
primary structural, foundation, water, and transportation components necessary for construction. The design process requires the integration of
multiple system elements.

BENEFITS TO PROJECT CLIENT

1. This project will help the client consider a variety of design options and addresses anticipated technical challenges

LRAA Rental Car Parking Facility
COMPANY SPONSOR //
Louisville Regional Airport Authority
TEAM MEMBERS //
MARIA KOLISNICHENKO
RIJAD KOVACEVIC
KRISTIN JOHNSON
CONNOR SCHURMAN
EMILY ANDERSON
PHILIP BISCHOF

PROJECT DESCRIPTION

Our team has been asked to design a two story rental car facility for the Louisville Airport. The facility will be located close to the land-side terminal
and will serve eight rental car agency brands. The garage will hold its current amount of 750 vehicles plus an additional 150 and will create a more
pleasant and efficient rental car experience for the drivers, agency, and airport.

BENEFITS TO PROJECT CLIENT

1. Decrease possibility of rental car theft.
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Louisville Muhammad Ali International Airport
Rental Car Facility Expansion
COMPANY SPONSOR //
Louisville Regional Airport Authority
TEAM MEMBERS //
CHRISTOPHER BIRD
MATTHEW BLANKENSHIP
KIMBERLY CARBAUGH
PEDRO COUTINHO
SAMANTHA CROWDER
LANE DECKER
MARCUS PRITT
PROJECT DESCRIPTION

The Louisville Regional Airport Authority (LRAA) is seeking design assistance to expand their rental car agency operation. The existing rental car facility
has undergone several renovations and contains 750 parking spaces for both cars being returned by customers as well as cars preparing to be rented.
The area also contains a fuel/vacuum island and car wash facility. The LRAA is seeking to add an additional parking level over the existing surface parking area to provide additional parking spaces and the opportunity for the rental car agencies to provide their own specific brand amenities for their customers utilizing SDF. To anticipate expected growth in emplanements, LRAA is seeking to build a two-story parking garage with at least 900 parking
spaces on the west side of the land-side terminal to serve the eight rental car agency brands. The upper level will connect to the upper level terminal
roadway, and the lower level of the garage will exit onto the lower level roadway. Our team is providing a full design for this facility, including plans for
civil site layout, foundation, structural, pavement sections, drainage and grading plans.

BENEFITS TO PROJECT CLIENT

1. Increased rental car capacity to stay ahead of projected airport service growth
2. Provide rental car agency amenities that match other modern, top-tier airport facilities
3. Provides better comfort and accessibility for travelers
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COMPUTER ENGINEERING & COMPUTER SCIENCE

Forget Me Not
COMPANY SPONSOR //
Forget Me Not
TEAM MEMBERS //
AUSTIN HENDRIX
MALIK SHALASH
ARIEL TURNER

PROJECT DESCRIPTION

Approximately 40 children die each year from being left in a hot car. In almost all cases, this is due to an unfortunate lapse of memory by one or
both parents. Forget Me Not is a device designed to assist parents in ensuring a child is not accidentally left in their vehicle. In the event a child is
accidentally left in the vehicle, an alarm on the parent’s key chain will sound and indicate they need to return to the vehicle.

BENEFITS TO PROJECT CLIENT

1. Develop a prototype of the device for the client to evaluate the product’s functionality.
2. Provide client with feedback on potential bottlenecks or other issues with development of the product while providing
solutions where possible.
3. Supply client with plans for future product development.

Computer Vision Data Extraction App
COMPANY SPONSOR //
Control Touch Systems, LLC
TEAM MEMBERS //
HUNTER YORK
CAMERON BLANKENBUEHLER
MATTHEW VIERLING
JACK HAGAN

PROJECT DESCRIPTION

Development of a 3D simulation using the Unity game development engine that would allow for modeling of the mechanical and electrical components of a baggage handling system. This would entail developing 3D models of various baggage handling system components, such as: conveyor,
diverters, vertical sorters, fire doors, etc.; then using various instances of these components together to represent a complete baggage handling
system. The components would be animated to show things such as baggage flowing through the system, fire doors opening and closing, diverts
moving packages from one conveyor to another. A programmatic interface (API) would also be developed to allow an external system to interface
with the 3D models to cause certain events to occur for simulation and testing.

BENEFITS TO PROJECT CLIENT

1. Live simulation of packages in a system to debug PLC code in house before in the field testing.
2. Emulation to track packages flowing through a system to analyze package/system data.
3. Human Machine Interface for clients to debug system errors such as jams, full lanes, encoder faults, etc.
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Autymate
COMPANY SPONSOR //
Autymate
TEAM MEMBERS //
THOMAS CONSTANTINO
RYAN PETIT
KEVIN REILLY

PROJECT DESCRIPTION

The goal is to establish an OAuth connections to 100 different third-party systems. This includes researching how to establish OAuth connections
for each provider and then develop the UI that facilitates the creation of each connection. Each student will individually create 15-20 connections.

BENEFITS TO PROJECT CLIENT

1. The client will have the ability to provide integrations to non-technical users in an intuitive way.
2. The project stream lines the process for the creation of new automations by facilitating reusable connections throughout the application.
3. The client willhave authenticated accounts with its name and logo on record for all of these different providers.

Multifunctional Dictionary
COMPANY SPONSOR //
OneWordOrder
TEAM MEMBERS //
ANDREW CLEARY
CELINE MALAWI
PATRICK CHUONG
DYLAN MITCHELL

PROJECT DESCRIPTION

Multifunctional Dictionary is a data-driven native desktop application that allows the user to search translated texts based on various characteristics of the source texts. The application is built upon the .NET framework and utilizes a PostgreSQL relational database on the back end.

BENEFITS TO PROJECT CLIENT

1. A more efficient method to study and analyze historical texts in their original and translated languages.
2. The ability to continuously grow the historical text dataset that drives the functionality of the application.
3. A framework for future implementation across a variety of historical texts.
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Appliance Controller
COMPANY SPONSOR //

TEAM MEMBERS //
KIANA CRAMER
ZACHARY GORE
SPENCER HILL
RICHARD LAM

PROJECT DESCRIPTION

Our project consisted of designing a controller using touch and projection technology. More specifically, we have created a User Interface (UI) that
resembles buttons, knobs, LEDs and graphics of a traditional control. We utilized an IR sensor powered by a Raspberry Pi to project the UI onto
white flat surface completely eliminating traditional physical controls. Users would be able to interact with the projection via touch on any flat and
rigid surface.

BENEFITS TO PROJECT CLIENT

1. Our project allows the client to verify the feasibility of using the projection controls

Glass Size Estimator
COMPANY SPONSOR //
HMI Cardinal
TEAM MEMBERS //
READ HUGHES
ALVIN HUYNH
ANDREW SCOGGINS

PROJECT DESCRIPTION

Our project is a dynamic, data-driven, Windows application that automates the glass size estimation process required for each customer order
submitted to our client, HMI Cardinal. The application shall take a variety of input available in customer orders, such as opening width and opening
height of the shower enclosure, and compute the dimensions of the glass that should be custom cut or retrieve from their inventory.

BENEFITS TO PROJECT CLIENT

1. Our product will automate the glass estimation process, replacing manual calculations done by the sales team.
2. Our product will remove the potential of human error in the glass estimation process.
3. Our product will identify when custom orders can be fulfilled with stock inventory, saving the client material and time.

27

Slot3D
COMPANY SPONSOR //
Advanced Solutions
TEAM MEMBERS //
SAM DUPLESSIS
JUSTIN JOHNSON
ANDY UYEDA

PROJECT DESCRIPTION

Slot3D is a distribution center optimization tool. It is used by companies large and small to optimize the placement of products within a warehouse.
By optimizing product placement, orders can be picked more efficiently. The Capstone Team is tasked with producing an application that can read
barcodes and text from boxes in a warehouse and store them in a database.

BENEFITS TO PROJECT CLIENT

1. A starting base for a cross platform mobile application.
2. An application that reads barcodes and texts.
3. Documentation to continue project development.

Machine Efficiency Analysis
COMPANY SPONSOR //
Bel Brands USA
TEAM MEMBERS //
TESS FULKERSON
JACK WINN
JACK NAGEL

PROJECT DESCRIPTION

The Bel Brands factory in Leitchfield, KY currently has no way to automatically relate work orders and work performed by technicians on particular
machines. This project involves creating an intermediary program that will run on handheld scan tools and store part information, downtime information, and technician information within a database.

BENEFITS TO PROJECT CLIENT

1. Improved Mean Time Between Machine Failures data.
2. Improved Mean Time To Repair data.
3. Increased specificity regarding who worked on a machine and for how long.
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Drone Swarm
COMPANY SPONSOR //

TEAM MEMBERS //
TYLER AULT
ASHISH CUNNAPUZHA
MITCHEL JOHNSON
REAGAN PRATER

PROJECT DESCRIPTION

The objective of the Drone Swarm project is to have an ad-hoc network of drones fly in unison to any location determined by the user via the lead
drone. The network of drones must communicate effectively to implement the following protocols and/or functionalities: fly in and maintain a
specified formation (such as a “V” formation), swap positions within the formation, join and leave the formation as needed. The lead drone should
also have the highest battery percentage and should swap positions with other drones as needed.

BENEFITS TO PROJECT CLIENT

1. This will help further the client’s research
2. Better assist in search and rescue.
3. Could be used for surveillance in dangerous environments

Timetracking Mobile App for YUM! Brands
COMPANY SPONSOR //
YUM! Brands
TEAM MEMBERS //
OSCAR LEON
JEB THOMAS
NATE BREWER

PROJECT DESCRIPTION

The YUM! Brands IT department uses a web-based timetracking system to provide information about how the IT department employees spend
their work hours. Time can be entered for various tasks including general IT support work, various specific projects, time off, and more. We built a
cross platform mobile app to provide YUM! IT employees with greater versatility and improved user experience around time entry. The hope is that
the app will also greatly improve visibility for employees and leadership on where time is spent and allow for improved planning united with better
focus to achieve higher value work.

BENEFITS TO PROJECT CLIENT

1. Greater versatility and improved user experience
2. Improved visibility for employees and leadership on where time is spent
3. Improved forecasting/planning to focus resources on high value work”
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Online Knowledge Base
COMPANY SPONSOR //
PSST LLC
TEAM MEMBERS //
STEPHEN ELDRIDGE
BALSAM HINDI
JOHN KINNEY
KELLY MORRIS

PROJECT DESCRIPTION

This project focuses on research and implementation of a third-party online knowledge base service. We will be following guidelines set by the client and initially researching various companies that provide the requested services. Once the research phase is complete, we will then apply further
implementation to the selected service in which we customize it to the client’s needs.

BENEFITS TO PROJECT CLIENT

1. Saving time for the client in which we are performing the research and implementation, so they can focus on other priorities.
2. Providing a computer engineer’s perspective on feasible solutions in terms of the software development needed.
3. Providing the client with a viable solution that fits their needs.

Powerflow Study
COMPANY SPONSOR //
Eastern Kentucky Power Cooperative
TEAM MEMBERS //
JAKE STEELE
MICHAEL MARZULLO
JOSH GLOVER
KEVAL BUTALA

PROJECT DESCRIPTION

We are a wrapper that communicates with software that performs case studies on North America’s electrical grid. It will come with a GUI and it will
also help users manage the results and reporting of the studies.

BENEFITS TO PROJECT CLIENT

1. The GUI will be easier to use than the current one, saving them time and money.
2. The project will be plugged into source control, allowing for easier development and future features.
3. The new program will be implemented with C# instead of python 2.7, which will allow EKPC to handle future security risk, because python 2.7
will be unsupported soon.
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Papa John’s Alexa
COMPANY SPONSOR //
Papa John’s
TEAM MEMBERS //
JOHN FORD
COLLIN KING
CAMERON TAYLOR

PROJECT DESCRIPTION

We are building an Amazon Alexa Business Skill for Papa John’s that will be used by internal team members such as Franchisees, Store Owners,
etc. to receive information about sales and provide context to those numbers.

BENEFITS TO PROJECT CLIENT

1. Alexa Skill for internal use by Papa John’s Employees.
2. Data Analytics for Sales Data.
3. Context Provided for potential discrepancies in sales numbers.

Product Management Tool
COMPANY SPONSOR //
AAF International
TEAM MEMBERS //
KRISTI KIDD
THOMAS SARVER
JORDAN SCHEPER

PROJECT DESCRIPTION

We’re working on rewriting the Environmental Products Group backend application. The current application is written using FoxPro and Oracle
Database. It is a configurator that provides the main logic for pricing, product options, quote text info, and drawings. It can be used to create the
BOM and list prices. We’re developing a way to recreate it using C# and a SQL Server Database.

BENEFITS TO PROJECT CLIENT

1. Create a new application with modern design providing better UI.
2. Improve the UX of the application.
3. Allow for a new application that can be supported by IT.
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ELECTRICAL & COMPUTER ENGINEERING

Technology for People Living with Dementia
COMPANY SPONSOR //

TEAM MEMBERS //
KODY ARVIN
ROBERT MCKINNEY
DANIEL PADGETT

PROJECT DESCRIPTION

Design a smart reminder system that lets the patient be more independent and gives the caregiver peace of mind while they’re away. Will use a
microcomputer, touch screen, speaker, and microphone to allow recording of audio to go with the reminders, as well as presenting text and images
with each reminder that helps the patient better remember the task they have to do.

BENEFITS TO PROJECT CLIENT

1. Help patients be able to keep a good schedule without a caregiver, being more independent.
2. Help caregivers know that their patient is safe even when they are away.
3. Provide an affordable solution for the client

Fast Bus Protection Scheme
COMPANY SPONSOR //
East Kentucky Power Cooperative
TEAM MEMBERS //
MATTHEW ELMLINGER
RALPH MOORE
KATRINA KARCZ

PROJECT DESCRIPTION

Implementing a high-speed bus protection scheme using Schweitzer Engineering Laboratory (SEL) devices to provide additional protection for the
secondary bus of a distribution substation. This scheme utilizes a fault transmitter and receiver system to allow detection of faults to specific points
on the substation.

BENEFITS TO PROJECT CLIENT

1. This scheme would lessen the time that faults could affect a distribution substation.
2. Less damage to substation equipment from faults would benefit the sponsor financially.
3. Faults could be detected and tripped on specific lines, preventing potential trips of the entire substation.
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Wireless Interface for Grade Crossings
and Automobiles
COMPANY SPONSOR //
Siemens Mobility, Inc.
TEAM MEMBERS //
JACKSON DORNE
CULLEN HACKER
CAMERON HOLLOWAY
JOHN HUGUENARD

PROJECT DESCRIPTION

Our capstone project is centered around secure wireless communication. The purpose is to increase safety at highway railroad grade crossings.

BENEFITS TO PROJECT CLIENT
1. Research and development.
2. Increase functionality.
3. Increase safety on the product.

Non-Interfering Power Measurement
of LED Lamps
COMPANY SPONSOR //
Siemens Mobility, Inc.
TEAM MEMBERS //
ANDREW MARQUESS
ANNA MILLER
BRANDON YOUNG

PROJECT DESCRIPTION

Siemens Mobility, Inc. is looking for a solution to measure the electrical power delivered to LED lamps used at railway crossings. The solution must
not interfere with the safe operation of the lamps being monitored and must account for the behavior of the various types of LED lamps used in
the railroad industry. The solution must also be able to measure the flash rate of the lamps and possibly other properties such as inrush current,
stable current, and so on.

BENEFITS TO PROJECT CLIENT

1. Provide a power measurement system for LED Lamps.
2. Provides an autonomous health monitoring system.
3. Switch from their current two echelon wire system to a preferred ethernet output.
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RF Welding Automation System
COMPANY SPONSOR //
Smith & Logsdon Inc.
TEAM MEMBERS //
JD WALKER
TANNER WALLS
DONALD LELEUX

PROJECT DESCRIPTION

The focus is to create an automated process that will load metal frames into a pocket of sealed industrial air filter media, the product which the RF
Welder is being used to make. This system is vital for the client’s growth in their industry and to reduce costs of wasted material, as this automation
will create a much more stable and efficient method to produce the filters. In the current process, the welding machine is being entirely operated
by hand, by automating a troublesome step, this project aims to help produce many more filters in much less time.

BENEFITS TO PROJECT CLIENT

1. Increase production volume & efficiency.
2. Automating process to minimize human involvement
3. Production volume increase will lead to more profit

Audio DSP Module
COMPANY SPONSOR //
Creekside Controls
TEAM MEMBERS //
JEREMY LEGG
THOMAS MCCHESNEY
JACOB PHILLEY
THOMAS WIRASAKTI

PROJECT DESCRIPTION

The given project is to design a circuit and write firmware to digitally manipulate an audio signal while maintaining high fidelity. Using a microcontroller, an audio encoder/decoder, and analog gain stages our system will be flexible enough to implement many different audio effects (i.e. echo,
reverb) without losing signal quality. The project also requires the designed circuit to be laid out on an easily manufacturable printed circuit board.

BENEFITS TO PROJECT CLIENT

1. Using the capstone project reduces the development cost for the product.
2. Allows the sponsor to focus on developing the larger system that the DSP will integrate with.
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Smart Glass Shower Door
COMPANY SPONSOR //
HMI Cardinal
TEAM MEMBERS //
BRYAN BURKE
MICHAEL MCLEAN
CASEY THOMPSON
GRANT WESSLING

PROJECT DESCRIPTION

The primary purpose of this system is to develop a shower enclosure integrating “smart glass”. Smart glass is frosted/opaque in its normal state
and becomes transparent when voltage is applied. The main design goal is to develop the electrical connections required to implement the smart
glass into an existing shower enclosure. This system incorporates automatic and manual activation of the smart glass based on user input. This
design is necessary to ensure the safety of its users in wet locations. For aesthetic purposes, the sponsor recommended that all electrical components be hidden from the exterior of the design.

BENEFITS TO PROJECT CLIENT

1. Creating automatic mode for activation of smart glass in shower enclosure
2. Testing the technology in this specific application
3. Innovating existing client technology

Fabrication and Characterization
of Electrochemical Cells
COMPANY SPONSOR //
Funai Lexington Technology Corporation
TEAM MEMBERS //
ALORA MAZARAKIS
TAYLOR WEBER
ARYAN GHAZIPOUR
JOSEPH TABLER

PROJECT DESCRIPTION

The primary purpose of this system is to provide a meaningful visualization of the electrochemical response for test cells of different geometries,
thereby aiding in the product research of a printhead condition detection system by Funai Lexington Technology Corporation. A couple test cell
parameters are of significance and include electrode material, area, and spacing. With the data obtained from testing, an optimal set of parameters
for a design may be chosen that allows for a strong signal to be detected. Another goal of the system is to have a way of automating data collection by means of building a testing apparatus that can measure the RC response to a step voltage applied across the test cells. Ultimately, the information gathered from the test cells and electrochemical response will give insight into the detection of fluid between electrodes in an inkjet nozzle
to determine if it self-primed.

BENEFITS TO PROJECT CLIENT

1. Design of a testing apparatus for client’s developing technology.
2. Measurement of the RC response from various materials.
3. Provide insight into detection of fluid between electrodes.
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Toilet Integrated Weight and pH sensor
COMPANY SPONSOR //
University of Louisville Trager Institute
TEAM MEMBERS //
ZACHARY EVANS
EMILY SNYDER
GREGORY MICCO
ABRAHALE SOLOMON

PROJECT DESCRIPTION

The project is intended to integrate a weight scale and a pH sensor into a clip-on system that can be attached to a toilet and have data sent
remotely to a cell phone via text.

BENEFITS TO PROJECT CLIENT

1. The project will provide the base for a larger system that can be developed on top of the current system.
2. It will allow for continual health data tracking, convenient collection of urine and weight for older people, and communication between
patients and health care teams from immediate data.

Wearable Sensors for Athletes
COMPANY SPONSOR //

TEAM MEMBERS //
KURTIS DOTSON
LOGAN SCHAUFLER
OLIVER DE BOER

PROJECT DESCRIPTION

The purpose of the project “Wearable Sensors for Athletes” is to develop a Muscle Activity Monitoring System (MAMS). This system will analyze the
muscle movement of athlete’s bodies while performing their ordinary athletic activity. The sensors include a Stretchable Fiber-Optic Cable (SFOC)
that has the potential to measure the relative change in size of a muscle under contraction and the location of an impact. The key components of
the system consist of a data management system (DMS), a microcontroller and sensory devices on the wearable athletic tape (WAT).

BENEFITS TO PROJECT CLIENT

1. The team is developing stretchable fiber optic cable technology to be used in different applications. The focus of the technology is on giving
performance feedback on muscle activity to athletes in a real-time setting. However, there are other functionalities that this technology could
be used towards in the future, such as obtaining clothing suit measurements.
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DC Brushless Motor Integration
COMPANY SPONSOR //
Siemens Mobility, Inc.
TEAM MEMBERS //
ISABEL ENDERLE
MICHAEL BOOTH
EVAN MCMANUS
MASON SAPP

PROJECT DESCRIPTION

The purpose of the system is to increase the lifetime and reduce maintenance of an already existing Railroad Gate Mechanism. This improvement
should be accomplished by utilizing DC Brushless Motor technology instead of the current DC Brush motor. The new system will significantly
increase the lifetime of the mechanism and reduce overhead and maintenance costs for the customer. It should be a drop-in solution, simply and
seamlessly replacing the existing motor while matching its power requirements and functionality.

BENEFITS TO PROJECT CLIENT

1. Reduce overhead and maintenance costs for the customer/operator.
2. Increase the lifetime of the existing mechanism.
3. Provide a retrofit solution, minimizing installation costs.

Solar/Battery Design for Office Building
COMPANY SPONSOR //
LG&E & KU Energy
TEAM MEMBERS //
CAMILLE REYES
CASEY THOMAS
MICHAEL THOMPSON
RILEY WORSTELL

PROJECT DESCRIPTION

The purpose of this project is to design an energy system for a new Louisville Gas & Electric (LG&E) office building with the goal to become net
zero. Although the primary focus will be on solar power, other possible avenues such as geothermal energy will be researched. The student team
will look into various brands of solar panels and batteries to determine which type will best suit the needs of this building, as well as analyze
whether an energy storage system will be necessary given its energy portfolio. Beyond the design of the system, the project also includes financial
research into the costs and benefits of designing a net zero facility.

BENEFITS TO PROJECT CLIENT

1. The information given to the capstone client will provide the company insight regarding the efficiencies and the costs of different
net-zero systems.
2. The capstone client will save money on resources and time that would have otherwise been spent to perform this research.
3. Completing this project will enable the capstone client to showcase the company’s dedication to sustainability, and even possibly inspire
its customers to follow suit and implement similar energy-saving systems.
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Saf-T Child
COMPANY SPONSOR //

TEAM MEMBERS //
CLAY GROESCHEN
HADASSAH LAMPPIN
MICHAEL YORK
KENDALL OGDEN

PROJECT DESCRIPTION

The system involves a weight sensing pad that is installed into a car seat. The electronics (plugged into the car’s 12V battery supply) use the
sensing pad to determine if a child is in the seat after a timer that starts when the car is turned off. This will alert the parent to return to the car and
retrieve the child. If the child isn’t removed, emergency services will receive the GPS location, make, model, and color of the vehicle to free the child
from the vehicle.

BENEFITS TO PROJECT CLIENT

1. A finished prototype to be taken into production.
2. Knowledge on the hardware that is involved in the product.
3. Peace of mind to know that the product is saving children’s lives.

STRENGTHENING
THE COLLABORATION
BETWEEN INDUSTRY
& ACADEMIA
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advanced fields of additive manufacturing and micro/nanotechnology.
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• MICROTECHNOLOGY
• NANOTECHNOLOGY
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• ADDITIVE MANUFACTURING
• HEALTHCARE
• ENERGY
• ADVANCED MATERIALS
• MEMS
• BIOTECHNOLOGY
• COMMERCIAL PRODUCTS
• DEFENSE
• NANO-EDUCATION
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INDUSTRIAL ENGINEERING

Brush Fabrication Visual Scheduling Board
& Set Up Wheel
COMPANY SPONSOR //
Tennant Company
TEAM MEMBERS //
ANTONIO CORIANO
GAGE MERTZ
MORGAN TALLIO

PROJECT DESCRIPTION

The Tennant Company Louisville DC hosts the global manufacturing center for disk and cylinder brushes. Currently, Tennant SAP produces a non-optimized schedule that drives strictly off forecasted demand and does not take historic data or set up times into account. This schedule is then manually
manipulated by the brush manager to create an improved, but still non-optimized, weekly production schedule. This current process leads to overproduction and underproduction of SKUs, excess inventory, and wasted talent. This project is centered around the creation of optimized work center
schedules for both disk and cylinder brush manufacturing to replace the current manual scheduling process and the implementation of a heijunka
visual management board. The implementation of the improved scheduling and heijunka visual management board is expected to shift responsibility of
scheduling to the Tennant materials control group, decrease time spent on scheduling, minimize inventory to maintain continuity of supply, reduce back
orders, and decrease over production.

BENEFITS TO PROJECT CLIENT

1. Reduce time dedicated to scheduling.
2. Reduce inventory and associated inventory holding costs.
3. Decrease over/under production of products

Changeover Loss Reduction Analysis
COMPANY SPONSOR //
CertainTeed Gypsum Inc/Saint-Gobain
TEAM MEMBERS //
KENDALL BAKER
MADISON PUMPHREY
JEN WEBER

PROJECT DESCRIPTION

Focusing on the manufacturing of gypsum-based drywall, the CertianTeed Gypsum facility located in Carollton, KY manufactures over 60 SKUS.
With every change of SKU, the factory must run a changeover through its continuous process that allows them to produce drywall in a little over
two hours. Changeovers can be classified as length change, product change, thickness change, width change, or unit size change. CertainTeed has
asked the team to conduct World Class Manufacturing a time study analysis of man, material, and machine usage with a goal of reducing changeover time, reducing the number of boards lost, and ultimately increasing total efficiency.

BENEFITS TO PROJECT CLIENT

1. Reduction of Lost Product- Cost Savings
2. Reimplementation of Standardized Processes
3. Ergonomic Benefit to Operators
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FormWood Plant Redesign
and Lead Time Reduction
COMPANY SPONSOR //
FormWood
TEAM MEMBERS //
KYLE O’BRIEN
HANNAH PETERSIME
JUSTIN QUINLISK

PROJECT DESCRIPTION

For the capstone project, the team was tasked with reducing lead times through a multi-faceted approach. The different components of this
approach included creating a new plant layout to reduce transportation within the processes, and updating the Value Stream Map for the primary production process. The current plant layout was analyzed in FlowPlanner and potential designs were also analyzed for waste reduction and
cost-benefit justification. The Value Stream Map was digitized for effortless process manipulation and simplification. The updated AutoCAD layout
and the Value Stream Map will support the current state and encourage future growth.

BENEFITS TO PROJECT CLIENT

1. The benefits that FormWood will receive from this capstone project are an improved plant layout designed to reduce transportation waste
and lead times as well as an updated Value Stream Map of the primary process.E52

Increasing Product Flow at a HVAC Plant
COMPANY SPONSOR //
KCC Manufacturing
TEAM MEMBERS //
TIA COLEMAN
EDGAR MENENDEZ
KENTON NALL

PROJECT DESCRIPTION

KCC requested our team’s efforts to help them improve their processing capabilities of their electrical panels from 8 units per 8-hour shift to 12
units. Our team’s focus to boost their production is a more LEAN and ergonomic structure to their tools and floor layout to reduce wasted movement and increase safety. We will also be tracking material flow in this department by creating accurate BOMs that the company can then use to
pre-order specific components that are currently assembled in-house. Our last objective is to define how material will flow from their central inventory to their sub-assembly areas. More specifically, whose role is it to call out for raw materials, whose job is it to deliver these materials, and how
often this should be done in an 8-hour shift.

BENEFITS TO PROJECT CLIENT

1. A new floor design and enhanced tooling for their panel assembly area will eliminate wasted movement of employees away from their workstations and improve ergonomic working conditions.
2. With a standardized electrical panel drawing and BOM, KCC will be able to accurately track scrap rates, shortage of inventory, and allow for
Just In Time management of their panel assembly area.
3. The standardization and understanding between all departments of how materials will flow between central inventory and the sub-assembly
areas will reduce confusion and idleness from employees not knowing whose job it is to obtain needed materials.
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Operation: Save the Puppies
COMPANY SPONSOR //
Kentucky Humane Society
TEAM MEMBERS //
BRANDY EDWARDS
CONNOR MCGINNIS
MAYA HUSS
ROGER ALVARADO

PROJECT DESCRIPTION

Our group is seeking to save more lives at the KY Humane Society. We want to improve their current Excel model by adding the estimated length
of stay with respect to animal characteristics, and we want to include cats in the model as well. We also are automating a daily logging process
using VBA and Microsoft Teams.

BENEFITS TO PROJECT CLIENT

1. Time savings with automation of daily logs
2. More accurate placement of dogs
3. Add cats to current model

Clariant’s Ergonomic Solution for
Substrate Handling
COMPANY SPONSOR //
Clariant
TEAM MEMBERS //
ROBERT BRENNER
LUKE HAGAN
GUILLERMO BATISTA

PROJECT DESCRIPTION

The goal of the project is to save money for the company by reducing the time it takes to coat a substrate in a catalyst solution. Another goal is to
minimize ergonomic strain on operators performing this task.

BENEFITS TO PROJECT CLIENT

1. Time reduction.
2. Less ergonomic strain.
3. Less catalyst solution being used.
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ROI Calculation Capstone
COMPANY SPONSOR //
Jones Plastic and Engineering
TEAM MEMBERS //
NICO GODENZI
AHMED ALHAMWAH
MARY ANN CRAWFORD

PROJECT DESCRIPTION

The support team at Jones Plastic & Engineering has observed that the current material handling process involves a large amount of manual work.
This affects their product in numerous ways: it increases cost, decreases product quality, consumes additional time, and heightens employee safety
risks. Therefore, the team wants to add new piping equipment to increase automation in the process.

BENEFITS TO PROJECT CLIENT

1. The capstone team hopes to find that this addition will reduce overall cost by improving product quality, reducing labor needs, and ensuring
the safety of all employees. They will then use the discovered savings to provide an ROI (return of investment) for the equipment installation.

UPS-SCS Mezzanine Justification
COMPANY SPONSOR //
UPS Supply Chain Solutions
TEAM MEMBERS //
AUSTIN RHODES
ISMAYRA JIMÉNEZ GONZÁLEZ
MCKENNA TUE

PROJECT DESCRIPTION

The UPS-SCS warehouse we are working in is seeking to increase the inventory of a certain client, but is running out of room to do so in the current
layout of the warehouse. They are seeking to expand racking to accomodate for the lack of space, but this will take up the floor space that is currently in use. This opened the conversation for a mezzanine to be placed in the warehouse in which our team will analyze throughputs, capacities
, and staffing. The mezzanine will be creating a multi-client environment for two previously seperated accounts for their outbound processes in
which we will determine the size and layout of said mezzanine to optimize the justification for it.

BENEFITS TO PROJECT CLIENT

1. Potentials for additional space growth.
2. Create potential savings in term of labor.
3. Have an optimized justification for the implementation of the mezzanine.
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UPS Occupancy Strategy
COMPANY SPONSOR //
United Parcel Service (UPS)
TEAM MEMBERS //
ALISON DAVIS
JORDAN RAMSEY

PROJECT DESCRIPTION

This capstone project involves the analysis and potential improvement of the departmental occupancy of seven UPS buildings in the Louisville area.
The goal of this project is to determine the important proximity relationships among departments to develop an improved building-level occupancy strategy for UPS. This development will consider many constraints including square foot capacity, staffing requirements, and parking capacity. An additional goal of the project is to collect data on the work-style of the departments and provide recommendations for workstation style
changes. An improved occupancy strategy will allow UPS departments to work together more efficiently and will foster collaboration.

BENEFITS TO PROJECT CLIENT

1. This project will give UPS new insight into how many departments interact among each other, information that has yet to be collected.
2. This project will allow UPS to allocate departments to buildings to improve current building utilization and project long-term impacts.
3. This project will also allow UPS to consider a shift to more collaborative workspaces using data collected from the departments themselves.

Bio-Assembly Bot Production Facility Design
COMPANY SPONSOR //
Advanced Solutions Inc.
TEAM MEMBERS //
SYDNEY ADAMS
JACK DOHERTY
JORGE MARTINEZ
LINDSEY PITTS

PROJECT DESCRIPTION

This project challenged our team to design and analyze a future production facility for the Bio-Assembly Bot at Advanced Solutions’ Life Sciences
Headquarters. With growing demand for the Bio-Assembly Bot, Advanced Solutions is considering a new facility to increase production capacity
and has asked our team to design an efficient production process with an effective facility layout using simulation modeling to demonstrate process flows and performance. Our team looks forward to meeting and sharing with you our work from this semester.

BENEFITS TO PROJECT CLIENT

1. A simulation model that can assist Advanced Solutions in making decisions concerning the possibility of a new production facility.
2. Provide multiple layout options to show cost reduction options while maximizing efficiency.
3. Identify optimal process flows for Advanced Solutions to show improvement in throughput.
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J&J Simulation Model Creation
COMPANY SPONSOR //
JOM Pharmaceutical Services Inc.
By Johnson & Johnson
TEAM MEMBERS //
NICOLE BLANCO
JACOB DEMERCURIO
VALERIE MORALES

PROJECT DESCRIPTION

University of Louisville Industrial Engineering students will collaborate with JOM Pharmaceutical Services, Inc. employees at the Kentucky Distribution Center to develop a simulation model using Simio simulation software. The simulation model will cover the Ambient picking process (broken
case, full case, and bulk picks) from the waving of inbound orders through to shipping pallet closure.

BENEFITS TO PROJECT CLIENT

1. The model should accurately show the flow of product throughout the defined process.
2. The model should work for testing various efficiency project ideas to determine quantitatively what resource efficiencies would be gained.
3. The model will locate bottlenecks

WANT TO BE
A SPRING 2020
PROJECT PARTNER?
The Benefits of Sponsoring 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.
•
•

Industry sponsored capstone design projects require
a donation of $2,000 - $5,000 depending on
your classification:
• Corporations: $5,000
•S
 tart-Up Companies (50 employees or less)
/ Non-Profits / Government: $3,000
• Individuals: $2,000

• Summer & Fall Projects also Available

FOR
MORE INFO
PLEASE
CONTACT
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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

MECHANICAL ENGINEERING

Rear Tine Tiller Transmission Desgin
COMPANY SPONSOR //
J-Mac International
TEAM MEMBERS //
AKRAM ABDULLE
VALDON CASSOUTT
GARRETT UEBELHOR
JORDAN WEIDNER

PROJECT DESCRIPTION

A new technology (patented) residential rear tine tillers for the lawn and garden industry is being developed. The new transmission technology
will change the tiller industry as it can till 50 to 60% more ground with less effort than current tillers. The new tiller transmission design utilizes two
tine shafts with counter rotating tines. This allows the dirt to be tilled at a greater rate than conventional rear tine tillers that only have one set of
tines. The project requires the design of a second transmission for the second set of tines that can be bolted to the rear of the transmission for the
first set of tines. Once designed and prototyped, the tiller will be assembled for testing. A design life of 50 hours and annual production volume of
50,000 units.

BENEFITS TO PROJECT CLIENT

1. Increase efficiency by cutting cycle times for counting bolts.
2. Decrease cost of waste caused by dropped bolts from operators.
3. Use free energy to help towards a green work environment.

Karakuri Kaizen 3D Printed Automotive
Manufacturing Assembly
COMPANY SPONSOR //
SMC
TEAM MEMBERS //
COREY PERRY
DEVIN HIGGINS
PETER HENDERSON

PROJECT DESCRIPTION

An assembly will be designed to sort and count bolts for the operators in various processes within the automotive manufacturing process. All systems in the assembly will act using free energy as to follow the concepts of Karakuri Kaizen.

BENEFITS TO PROJECT CLIENT

1. Increase efficiency by cutting cycle times for counting bolts.
2. Decrease cost of waste caused by dropped bolts from operators.
3. Use free energy to help towards a green work environment.
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Lock Box & Detachable Dead Latch
Receiver Design
COMPANY SPONSOR //
WireCrafters
TEAM MEMBERS //
ALEC HEITZ
JOSEPH GRAF
JAMES BAILEY

PROJECT DESCRIPTION

Currently, 4 of the 5 highest-volume locks used by WireCrafters require custom door fabrication, as opposed to a standard, stocked door used by
other locks. This increases the lead time of these doors from several days to several weeks, causing customers to seek business with competitors.
The goal of this project is to design a standard door platform for various types of locks, so that standard components can be stocked and lead
time can be improved.

BENEFITS TO PROJECT CLIENT

1. Improved lead time for final product.
2. Ease of assembly via standardized components.
3. Unchanged door strength and ergonomics

S-60 Railroad Crossing Gate Assembly
Integrity Detection System
COMPANY SPONSOR //
Siemens Mobility, Inc.
TEAM MEMBERS //
WILLIE ZEMPEL
SAMUEL FASTLE
JOSHUA MCHARGUE
NICHOLAS CROYLE

PROJECT DESCRIPTION

Design and prototype a gate arm integrity sensor/device. There are many reasons that a gate arm can become broken, the system could be multifaceted and detect the presence of the conditions for potential failure, as well as detecting a completely failed arm. The device would provide
a digital output indicating the integrity of the gate. Potential advanced solutions could include wireless transmission of this output, but is not a
requirement.

BENEFITS TO PROJECT CLIENT

1. Increased awareness of broken crossing arms.
2. Decreased time in repairing broken crossing arms.
3. Improved marketability as railroad companies can improve safety with decreased response times.
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Hydraulic Shelf
COMPANY SPONSOR //

TEAM MEMBERS //
ADAM CARRITHERS
DANIEL RILEY
JORDAN CAMPBELL
NIA JOHNSON

PROJECT DESCRIPTION

Design and prototype a hydraulic shelf capable of lifting a 40-pound load and translating the load 4 inches using 60 psi of pressure.

BENEFITS TO PROJECT CLIENT

1. Provides an ergonomic means by which to adjust the height of a weighted shelf.

Polybag Gripper
COMPANY SPONSOR //
Material Handling Systems (MHS)
TEAM MEMBERS //
ZACH KLOCKE
LUKE TOBERGTE
BRADY SPALDING
JUSTIN JOHNSON

PROJECT DESCRIPTION

Design and Prototype a new type of robot arm end effector, or robot tool, for use in sorting numerous packages from shipping companies such as
FedEx or Amazon. The Packages range from hard cardboard boxes and lightweight flexible plastic bags, or polybags. There is currently a need to
sort these polybags and prepare them for further distribution. Our Project will be to design and prototype a new gripper to fulfill this task.

BENEFITS TO PROJECT CLIENT

1. Increased overall efficiency of sorting system.
2. Decreased rate at which polybags are dropped.
3. Autonomous gripping and sorting of packages
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Siemens S-60 Lifetime Lubrication Project
COMPANY SPONSOR //
Siemens Mobility, Inc.
TEAM MEMBERS //
PAULO RIBENBOIM
ALEX BASIL
BEN ECKERT
REECE PAYNE

PROJECT DESCRIPTION

Design and prototype an apparatus that can continuously or periodically apply grease to the gears of the S-60. The apparatus shall provide capacity for lubrication of 1.5M cycles of the Gate Mechanism with minimal to no user maintenance. If desired the design team can propose changes to
the gear train to minimize wear and optimize the application of lubricants and a prototype of this system could be created instead.

BENEFITS TO PROJECT CLIENT

1. Eliminate manual lubrication for 1.5M cycles.
2. Minimize user maintenance.
3. Minimize gear wear

Graphite Applicator
COMPANY SPONSOR //
Industrial Kiln & Dryer Group
TEAM MEMBERS //
HARRISON ADAMS
PHILIP LANGFORD
RANDI CARTER
LUKE SCHOEDINGER

PROJECT DESCRIPTION

Evaluation of and design of graphite applicator. Aspects of electrical control as the applicator needs to be actuated on a timely basis to apply the
graphite. Current design concept is to shave down a graphite block to create powder, incorporate a wiper to spread the powder evenly on the roller, use a similar double acting cylinder as the current powder applicator uses, use laser cut parts that are formed, minimize the number of custom
machined parts, have easy to trim parts to adjust its length, use off the shelf carbide cutters, and use 1” thick graphite blocks for the consumable
raw material.

BENEFITS TO PROJECT CLIENT

1. Parts will not wear as quickly due to a more even application of graphite as lubricant.
2. Save time because graphite will not clog as frequently requiring less downtime of the device.
3. Save money due to minimizing waste of the graphite when being applied to the rollers.
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Self-propelled Walk Behind Mower
Transmission
COMPANY SPONSOR //
J-Mac International
TEAM MEMBERS //
ERIK GARCIA
NADEEM SIDDIQUI
JOHN BROERING
JACOB EVANS

PROJECT DESCRIPTION

J-Mac International has instructed our team to design two new transmissions to be used on a self-propelled lawn mower. Each transmission will
provide differential action on each set of wheels and a clutching mechanism, while providing amplified torque to the wheel sets. The transmissions
are majorly constrained by mating components, fastening points, transmitted torque, production cost, and patented designs. The mower must be
capable of turning while drive is engaged and require minimal force to pull in reverse.

BENEFITS TO PROJECT CLIENT

1. Satisfied transmission customer and potential contractual agreement.
2. Patentable design for future projects.
3. More available time for client to spend on past due projects.

Biodispensing Pen
COMPANY SPONSOR //
Koligo Therapeutics
TEAM MEMBERS //
JOE STUDER
JACOB PUTHOFF
GREGORY BUTH
GREGORY CRAFT

PROJECT DESCRIPTION

Modify the dispensing system and printing surface of a bioprinter to enable the printing of FDA approved spheroids containing pancreatic islets.

BENEFITS TO PROJECT CLIENT

1. Allow client to rapidly print spheroids
2. Have an automated and FDA approved process established.
3. Eliminate waste of islets during printing process.
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3D Printed End-Of-Arm Tool
COMPANY SPONSOR //
Blue Star Plastics
TEAM MEMBERS //
DAVID BROCK
BEN FARBER
NATHAN GEIL
BRADY MCAFEE

PROJECT DESCRIPTION

Our goal is to design a 3D printed end-of-arm tool (EOAT) for robotic material handling to replace the current aluminum EOAT in use at Blue Star
Plastics. Using 3D printing technology, tooling can be produced on site that is simpler than the current tooling, but robust, inexpensive, and highly
customizable to its application. We believe this will allow Blue Star Plastics to cut costs by reducing set up and downtime significantly by producing a EOAT that is simple to set up and reduces opportunity for misalignment.

BENEFITS TO PROJECT CLIENT

1. Reduced time & cost to produce EOAT.
2. Allows greater customization.
3. Reduced production downtime and setup time

3D Printed Therapeutic Reagent
Delivery Device
COMPANY SPONSOR //
Aries Science and Technology
TEAM MEMBERS //
CARLEA BROWN
CODY CATLETT
SAVANNAH NOLAN
DYLAN RANKIN

PROJECT DESCRIPTION

Our project is a 3D printed burn wound dressing. This dressing absorbs any leakage associated with the burn healing process while administering
silver to sterilize both the wound and the surrounding areas. Our wound dressing is also incorporating reusable pH and temperature sensors to
assist doctors and nurses in monitoring the healing process.

BENEFITS TO PROJECT CLIENT

1. This project will give a base product for Aries Science and Technology to expand upon and develop further.
2. The research being done for this project will help Aries to find new ways to incorporate 3D printing into the medical products that
they are creating.
3. This project will also give Aries insight in using bioabsorbable filaments in medical dressings.
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Mechanically Driven Door Hinge Opener
COMPANY SPONSOR //

TEAM MEMBERS //
JESSICA COLVIN
TAYLOR KEMMERER
PAUL JOHNSON

PROJECT DESCRIPTION

Our project is the design of a hands free mechanically driven door hinge opener. The system will accommodate both handicap and non-handicap
individuals, and will fit within the confined space between the door and the wall.

BENEFITS TO PROJECT CLIENT

1. Germ free assistance when exiting a room.
2. Low cost allowing for a wide commercial use.
3. Handicap accessibility.

Team 8 Power Soccer Chair
COMPANY SPONSOR //
Kentuckiana Power Soccer
TEAM MEMBERS //
MATTHEW COSGROVE
WILL POTTS
TYLER JUST

PROJECT DESCRIPTION

Our project is to take a Quickie P200 power wheel chair and modify it to increase rotational speed and make it a more competitive chair in the
sport of power soccer.

BENEFITS TO PROJECT CLIENT

1. Reduce initial cost to aspiring power soccer players.
2. Enable more disabled people to enjoy a fun and accessible sport that allows them to escape the stresses of everyday life.
3. Grow the Kentuckiana Power Soccer community.
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Hydraulic Bulk Oil Transport System – Altec
COMPANY SPONSOR //
ALTEC Inc.
TEAM MEMBERS //
RYAN DAY
MITCHELL ASHWORTH
ANDRES MONTENEGRO

PROJECT DESCRIPTION

Redesign of hydraulic bulk oil transport system including safety features, new fill stations, and plumbing system.

BENEFITS TO PROJECT CLIENT

1. Safety: Current system has no emergency shut-off.
2. Quality: Pure, filtered oil will be put into aerial devices.
3. Efficiency: New system will optimize reservoir placement, gauges, and pipe routing/marking.

Höganäs Heroes
COMPANY SPONSOR //
Hoganas
TEAM MEMBERS //
JASON MCINTIRE
DAISY GOATLEY
SARAH TAHERI
JONATHON WHEAR

PROJECT DESCRIPTION

Successfully design and 3D print a Duplex Stainless Steel marine pipe flange for the oil and gas industry without overhangs or supports.

BENEFITS TO PROJECT CLIENT

1. Provides a clear proof of concept that oil and gas parts can be adjusted for 3D printing.
2. Show that their powder has superior anti-corrosive properties than competitors.
3. Demonstrate their powder can withstand the pressures in a marine environment.
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Brush Manufacturing Ergonomic
Improvement
COMPANY SPONSOR //
Tennant Co.
TEAM MEMBERS //
GRAYSON DUNCAN
TANNER FOLEY
CORRION GREEN

PROJECT DESCRIPTION

Tennant Co. is a worldwide manufacturer of floor cleaning equipment, and the Louisville facility produces their brushes. For larger, heavier-duty
cylinder brushes, manual lifting is not an ergonomic task. Our goal is to improve the lifting process to reduce safety issues and increase overall
profitability.

BENEFITS TO PROJECT CLIENT

1. More ergonomic working conditions.
2. Improved production rate.
3. Expanded production capacity.

3-D Printed Injection Molding Tooling
Team 20
COMPANY SPONSOR //

TEAM MEMBERS //
KEVIN CAWLEY
JACOB ANDERSON
HOUSTON SASSEEN

PROJECT DESCRIPTION

The goal of the project is through the use of Laser Powder Bed Fusion to print injection molding tooling in 420 Stainless Steel and to reduce overall
cycle time. Within the tooling, we will test conforming cooling channels in effort to improve cooling efficiency.

BENEFITS TO PROJECT CLIENT

1. Reduce in lead time in 3-D printed tooling relative to traditionally machined tooling.
2. Reducing cycle time, therefore making the process more profitable.
3. The ability to manufacture molds in house, instead of contracting to have molds machined
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S-60 Railroad Crossing Gate
Assembly Housing
COMPANY SPONSOR //
Siemens Mobility, Inc
TEAM MEMBERS //
DEREK CARR
RACHIT MATHUR
CARLOS MORENO-PENA
HANNAH ZIEGLER

PROJECT DESCRIPTION

The project consists of redesigning the S-60 Railroad Crossing Gate Assembly Housing to optimize and enhance the product, including the use of
non-metallic materials. The project focuses on allowing wireless communication through the assembly housing, while satisfying the strenuous mechanical and environmental requirements. Manufacturing constraints must be considered; the final non-metallic design should be capable of being
3D printed, injection molded, or vacu-formed.

BENEFITS TO PROJECT CLIENT

1. Allow for the integration of new technology into the crossing gate assembly.
2. Decrease product weight and material cost.
3. Increase safety during routine maintenance and deter theft.

Compressed Air System Optimization
COMPANY SPONSOR //
Altec
TEAM MEMBERS //
DREW DAULTON
JACOB EMBERTON
JAMES BAUER
STEPHANIE NETTLESHIP

PROJECT DESCRIPTION

The project in question is the optimization of compressed air system including relocation of compressors and the design of new compressor mezzanine and structure. One of the primary goals is to increase storage space with proper maintenance access for the compressors. This process will
combine two preexisting compressed air systems in one central location, instead of having them separated. The final project design must meet the
proper building code standards while meeting all the previously stated goals.

BENEFITS TO PROJECT CLIENT
1. Relocation.
2. Increased Storage Space.
3. Proper Maintenance Access
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Midea Dorm Room Appliance Vertical Power Station (VPS)
COMPANY SPONSOR //
Midea America Research Center (MARC)
TEAM MEMBERS //
NOAH BACK
SAM CHEN
SARAH LUCAS
NEAL MCKIERNAN

PROJECT DESCRIPTION

The sponsor for this project is Midea America Research Center (MARC), a research and development facility specializing in the design of electronic
consumer goods. The goal of this project was to develop a new, innovative appliance to be marketed to college students living in traditional-style
college dorms. Considering dorm restrictions, consumer research, focus group testing and several appliance ideas, the concept of the Vertical
Power Station (VPS) was developed. The VPS could be marketed for individual student purchase or purchase by dorm suppliers for permanent installation. It is intended to maximize space in a cramped college dorm by lofting appliances and other accessories vertically while providing power
to the appliances. It shows particular promise for dorms with lofted or bunked beds- allowing appliances to be stored, accessed, and used high off
the floor.

BENEFITS TO PROJECT CLIENT

1. This product will provide MARC with a new market—college students and/or university dorm suppliers—and may encourage interest and loyalty to the Midea brand in this new customer base.
2. This product provides opportunity for MARC to continue developing new accessory attachments for consumers to purchase and use with
their VPS systems.
3. Our work also produced several other appliance concepts that may be pursued by MARC in the future.

RackBack Clip
COMPANY SPONSOR //
Wirecrafters
TEAM MEMBERS //
JACOB BEACH
ANDREW LUBANSKY
JAMES STINNETT
NEIL BARRETT

PROJECT DESCRIPTION

The teams goal is to design an alternate panel to panel fastening solution that can be installed from the face-side of the panels without the use of
tools, design an angle clip that does not require tools for attachment to the vertical upright of the pallet rack system, and design an angle clip that
does not require tools for attachment of the RackBack® panel. the overall push to have this done is to improve Installation time in comparison to
existing solution.

BENEFITS TO PROJECT CLIENT

1. An improved customer experience.
2. Competitive solution.
3. Increased Sales.
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Bio-Inspired 3D Printed Dental
Implant Screw
COMPANY SPONSOR //

TEAM MEMBERS //
CALEB COMBS
SEAN OSBORNE
ELLERY PAYNE
SARAH ZIEGLER

PROJECT DESCRIPTION

This project involves the designing and testing of 3D printed dental implant using Ti64 alloy. In designing the dental implant, identify process parameters for optimal 3D printing. The 3D printed dental implant’s performance and properties would be evaluated using simulations and strengths
testing.

BENEFITS TO PROJECT CLIENT

1. Improving the personalization of dental implants.
2. Reducing cost and time of manufacturing of dental implants.
3. Improve the osseointegration of implants through use of porosity and bio-inspired geometry

AAF International
COMPANY SPONSOR //
AAF international
TEAM MEMBERS //
LEAH SHELBURNE
JUVENTINO DAVILA
LEIF SWEAZY
RAYMOND PALAZZO

PROJECT DESCRIPTION

Water filtration package for the N-Rotoclone air filter.

BENEFITS TO PROJECT CLIENT

1. Less waste water.
2. Less water required to operate.
3. More appealing to companies with less access to water.
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Picture Hanging Assistant
COMPANY SPONSOR //

TEAM MEMBERS //
ANDRÉ WINGATE
JACQUELYN BURGESS
ROMMIE ASAD

PROJECT DESCRIPTION

We have been tasked with designing a picture hanging assistant. The assistant is designed to hold a picture w/ frame up against a wall, so the
consumer is allowed to preview the location from a step-back position. Once the location is finalized, the assistant will then apply a mark on the
wall that indicates where a nail/screw goes.

BENEFITS TO PROJECT CLIENT

1. More accurate preview of a frame going on the wall.
2. Profitability.
3. Ability to sell to high end galleries

CONNECT with UofL ENGINEERING
COOPERATIVE EDUCATION

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.
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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

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.
•S
 upport the J.B. Speed School of Engineering
& engineering education.
•

FINACIAL
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 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
•

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.

SUMMER 2019
CECS Only - April 26th
FALL 2019
BE, CECS, ECE, ME - July 15th
SPRING 2020
CECS, ChE, ECE, IE, ME - Nov. 1st

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
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NOTES

Careers that help
build strong
communities
Aviation | Civil | Environmental
Geotechnical | Structural |
Transportation

Design with community in mind
stantec.com/designyourcareer
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