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PROGRAM

Design Presentations 
9:00am to 10:00am
Room: B192

9:00am - Denton Municipal - Dr. Pierson
9:30am - Canine Brace - Dr. Pierson

View Projects in Main Hallway
10:00am to 12:00pm
Discovery Park Foyer

Lunch Break 
12:00pm to 12:30pm

Design Presentations 
12:30pm to 5:00pm
Room: B192

12:30pm - Fence Tightener - Dr. Qualls
1:00pm - Cool Under Fire - Dr. Pierson
1:30pm - Mayax - 3D Printer - Dr. Li
2:00pm - Pedal to Green Power - Dr. Li
2:30pm - Turbine - Dr. Davis
3:00pm - Energy Efficient Walls - Prof. Brauer
3:30pm - GreenNest - Prof. Brauer
4:00pm - SAE Formula - Dr. Pierson
4:30pm - Solar Water Tank - Dr. Zhao



Cool Under Fire
Team Members: 

Jonathan Jacobson, Benjamin Froehlich, Zachary Caldwell, Alvaro Fuentes 

The intention of the project is to construct a liquid cooled vest that can be out�tted for a racecar driver. 
Typical cabin temperatures for a stock car during a race are 120° F and prolonged exposure can lead to heat 
exhaustion. With a viable cooling vest in place than can remain lightweight and can withstand the pressure 
of the racing harness, the driver can remain more focused and comfortable. 

The initial design begins at a �uid pump which pushes a low temperature heat transfer �uid through a 
copper coil submerged in a dewar �lled with liquid argon acting as a heat exchanger. This cooled �uid then 
runs through braided silicon tubing that is split into four runs throughout the vest. The runs then converge 
at the back of the vest and return to the pump. The temperature of the cooling �uid will be controlled by 
changing the speed at which it runs through the system. This will be accomplished using a Pulse Width 
Modulator (PWM) to vary the voltage supplied to the pump. 



Electric Substation Static Design
Team Members: Jerin Thomas, Donald Martinez, Ifeanyichukwu Azogu, 

and Geoffrey Ekwelum

The goal of this team was to design the structural layout for the substation distribution system. Once online, 
the substation will be in service for the next 50-60 years supplying electricity for the city of Denton. With 
e�ciency and safety being one of the objectives, our team had to create backup systems for easy access and 
operation for the system. The team also had to come up with di�erent solution to support the older existing 
system, while the new substation was being built.

The substation is currently being built at the intersection of Riney road and Bonnie Brae, can hold 3 of the 
25MVA (Megavolt amperes) transformers but only 2 will be installed for the time being.  The distribution 
system consists of PVC conduits, 3∅ 750MCM primary copper cables, 4/0 as neutral, pull boxes for splicing 
and connection points, pole lines, riser points, switches and many other crucial electrical devices in building 
an e�cient substation. The conduits will be buried in 5’6” in the ground and will be carrying the 750MCM 
cables to di�erent directions of the electrical grid system of Denton.



The K-9 Krutch
Team Members: 

Madeline Edwards, Corey Hooker, Katherine Ivey, Jordan Julius

The K-9 Krutch is a canine compression sleeve, designed to be worn during exercise to increase blood �ow 
and reduce pain.  

Pet owners’ options are limited for managing their dog’s muscle and joint pain. The current medical 
standard o�ers expensive and di�cult to �nd physical therapy, or even more expensive medications and 
surgeries. The focus of this project is to develop an easier and more e�ective way of relieving joint and 
muscle pain in dogs. After several concept iterations, we developed the K-9 Krutch, a compression sleeve to 
relieve canine knee and muscle pain. 

Compression provides support and improves blood �ow which increases stability, decreases muscle 
fatigue, decreases soreness, and shortens recovery time at the compressed area. The K-9 Krutch is designed 
to be worn during exercise to promote the best results in relieving pain and fatigue. The sleeve is worn in 
tandem with a walking harness to ensure the sleeve stays in place and provides maximum support to the 
compressed area. Durability and functionality testing showed that the sleeve is resilient to environmental 
e�ects such as abrasion and washing, as well as canine interference such as chewing. Overall, our 
compression sleeve broadens pet owners’ options for their canine companions, providing a cheap and 
e�ective solution for easing muscle and joint pain.  



Fence Stretcher
Team Members: 

Moses Aguilar, Jason Martin, Kade Morse, Kolt Shepherd, Alexandra Wintz

The fence stretcher senior design team created a better product than the currently existing fence stretcher. 
A fence stretcher is a tool that will help stretch two ends of a broken barbed wire fence towards each other 
so that extra wire can be added in order to �x the break. The current design has several �aws which make 
fence �xing a physically di�cult and tedious task. Fence breakage is extremely common in any fenced area 
around livestock or animals of any kind. Our design will help modernize current standard for land owners 
with broken fences. The agricultural world can truly bene�t from the leaps technology has made in the last 
thirty years. The new design will make a commonly occurring task simpler, faster, and easier to complete; 
leaving the farmers more time to spend on more important tasks.
 

The gear system consists of a planetary gear set which includes a sun gear, planet gears, and a ring gear on 
the outside. To apply torque and turn the gears you simply turn the handle that is attached to the shaft of 
the sun gear or attach a drill to the sun gear. Turning the sun gear causes the entire gear set to move across 
the main gear rack via the ring gear. With both ends of the barbed wire clamped in, turning the gear system 
will cause the barbed wire to stretch therefore coming close enough together to mend the break in the 
wire. The gear rack is 3ft long which is several inches longer than the original. The clamps on the end are 
now 7in long which is also lengthened from the existing design. The barbed wire clamping mechanisms 
were cross hatched so that the possibility of the wire slipping out of the clamps. Two safety stops were 
added so that the gears will stay in place when being used and will not roll back to its’ beginning point 
without moving the safety stop out of the way. The newly design geared fence stretcher makes the �xing 
process quicker and easier with the addition of a planetary and ring gear system that turns on a shaft. This 
new and improved fence stretcher is easier to use and faster than the original �fty year old design. 
 

Planetary Gear 



SAE Suspension
Team Members:  Daniel Cooksey, Ruben Lopez, Joseph Maravilla,  

Yashin Robles, Brandon Weaver, Kofi Wellington

The 2017 UNT FSAE racecar will be the �rst model to incorporate CNC machined aluminum uprights, 
carbon �ber control arms, and a rear outboard braking system. These three signi�cant changes should 
improve UNT’s competition rankings because the car will be lighter and have improved braking 
performance, resulting in improved handling and acceleration. The new additions will also improve the 
car’s score during the design portion of Formula SAE competition in Lincoln, Nebraska.

The CNC uprights will be lighter than the previous welded sheet metal design, will utilize a more consistent 
manufacturing method, and will be more aesthetically pleasing. The carbon �ber control arms will be 
signi�cantly lighter than last year’s, while retaining strength and performance. The outboard braking 
system will provide improved braking performance which will lead to faster lap times. These changes 
should put UNT on par with the best of the best in formula SAE racing and help garner sponsors required 
for the future success of Mean Green Racing.



MAYAX Liquid 3D Printer
Team Members:  Ali Almudhry, Ali Almutaliq, Miguel Grajales-castro, Yuqi Jin 

Additive manufacturing is becoming a great  alternative to casting, molding, pressing, Forging, between 
other manufacturing process. It requires less space, drastically reduce set up and clean up labor and allows 
the creation of parts that were basically impossible with other types of manufacturing.

UV curing,  also, reduces manufacturing time and space. UV curing contains a number of improved physical 
properties such as improved gloss, better scratch and abrasion resistance, better chemical resistance, 
resistance to "crazing," hardness, elasticity, adhesion, or bond strength. 

Our design aim to combine this two methods into one and use a new process that contains a liquids 
component in a cylinder and a downward extrusion to create a solid. This avoid the Use of messy pools of 
liquid that could break and contaminate other products. This process can be used to print any liquid 
material that solidi�es by exposing it to a simple process such as melted metal, plastic, or glass; even 
chocolate, pan cake or ice-cream mix.



Turbine Test Stand
Team Members:  

Nelson Fearn, Zeke Garcia, Chris Jilek, George Oreta, Brandon Salinas

The goal of this project is to engineer a turbine engine 
test stand, capable of accurately and precisely measuring 
important variables related to turbine engine 
performance, in order to test the viability of using a 
catalyst such as hydrogen to increase the performance of 
the engine. The engine used for this test stand is a ST-50 
Turbo, the �ame tube and combustor are fabricated from 
sheet steel, an Arduino board is being used as the engine 
control unit, and a variety of sensors have been placed 
throughout the engine. The hydrogen injection 
experiment will show how di�erent rates of hydrogen 
injection into the combustor intake will impact the 
performance of the engine.

Flame Tube Assembly
CFD Diagram of Pressure Gradient Through Combustor

Test Stand



Pedal to Green Power
Team Members:  Aramis Finley, Muteb Alhajri, Farshid Ghahremani, 

Ahmed Okedele, Beatrice Oghenede

The Pedal to Green Power team’s goal is to generate clean energy while pedaling a bicycle while traveling 
to and from di�erent locations. The energy generated by the rider will be used to charge the battery within 
the device, and then transferred to an inverter that can be used to charge several mobile devices. Bikers that 
travel through rural terrains with no access to an electrical outlet can use the power stored in the battery as 
a safety precaution if their cell phone runs low when they need the ability to call or a source of light.

Therefore, the main objectives for the design is to generate clean energy while exercising, small and light 
device suitable for travel, accessible for several bicycles, attach and detach with ease, and minimize manu-
facturing cost to be more a�ordable for potential customers.



GreenNest
Team Members: Sheldon Cook, Sarah Peña, Dylan Young

Renewable Energy Heater: Compost Heater (powered by solar and compost energy)

The GreenNest team wanted to use largely wasted compost heat to keep a greenhouse �ourishing even 
during the winter months.  A renewable energy heater for a greenhouse will expand the garden’s 
production capability and lower operating costs. The goal for this project is to prove a concept design of a 
renewable energy heater system (compost and solar energy). Ideal operating temperature may range 
from 70°F-85°F.  Most heating components of the heater system will utilize renewable energy (compost 
and solar energy).

A 7.5’x4.5’x3’ compost box will store compost to generate heat for the greenhouse. PEX hose will run 
through the center of the compost to transfer heat from the compost through the PEX. A pump will move 
the water from the compost box to a water-to-air heat exchanger. Heat will be removed from the heat 
exchanger from a fan pushing air through it.  After water passes through the heat exchanger, the water 
will return to the compost box to complete the heating system. 



Energy Efficient Wall
Team Members:  

Mohammad Alshabeeb, Amy Bolanos, Clayton Kelly, Sarah Smith

The Energy E�cient Test Wall is an aspect of the team’s original concept, the Energy E�cient Test Home.  
This speci�c interchangeable wall would be able to alter the insulation by opening the door which allows 
access to the inside of the wall. In our project, we completed both hot and cold ambient heat transfer 
experiments on various types of insulation using our prototype wall.  

As we continue to analyze the prototype wall with more appropriate amount of funds, time, and further 
research, the improvement for this prototype can convert to a larger scale to a residential or commercial 
use. Furthermore, we hope that our Energy E�cient Test Wall will be able to be carried on to future senior 
design students or faculty/sta� to further its research, including: HVAC system design, time to comfort 
analysis, and building e�ciency testing. 





Solar Heated Water Tank 
Team Members:  

David Pecina, Adam Miller

This study will consider the design of a SHW (solar heated water) tank which will be embedded with phase 
change material. By taking into consideration parameters such as the area’s solar radiation, temperature, 
aspect ratio, and phase change material, the SHW storage tank was built. The phase change material will 
allow the tank to retain the heat from the water gathered during daylight hours to utilize during non-day-
light hour times. The tank is component of a potential solar collection system. This has an application for 
showering, household use, or power generation.


