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Designing a system that will allow passengers to use their
personal wheelchairs on commercial aircraft.
The lack of accessibility in the aerospace transportation
industry leads to the loss of dignity for passengers and
increases the possibility of injury. Our team, Bluesky Swifts
has been working with All Wheels Up to design a prototype
that will allow passengers to use their own wheelchairs that
are FAA compliant during flights

Our product is a wheelchair bracket system sponsored by All
Wheels Up designed with the intent to allow automatic
wheelchair users to safely and comfortably ride on airplanes,
while preserving their dignity as much as any able-bodied
passenger. In keeping with the needs of the market, the
product must be attached to the interior of the airplane cabin
in a way that doesn't interfere with the airline experience of
other passengers and leaves minimal traces on the cabin
itself.
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Current fluid flow lab apparatuses owned and operated
by the school do not possess the capability to run pump
curve, Bernoulli's Principle, or minor loss experiments.
Utilizing variable speed recirculating pumps and pipe
unions for modularity, a unique solution was designed
to allow multiple experiments to be run using the same
experimental apparatus. The system will be used to
educate students on flow behavior through parallel
branches, pump characteristics, parallel vs series
pumps, Bernoulli's Principle, and major vs minor losses.
Laboratory sessions consist of TA-driven experiments
with students interacting via ball valves, globe valves,
and pump speeds. The system utilizes water as the
working fluid in an open-loop recirculating system
between two 15-gallon acrylic reservoirs.
Experimental values for lab reports will be readable via
flow meters and pressure gauges strategically placed
before and after areas of study. The goal of this project
is to give students the ability to physically interact with
and observe real-world equipment.
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Indoor plant growth is often limited by the absence 

of natural environmental stimuli such as wind, 

consistent sunlight, and regular watering. This 

project focuses on designing the P.L.A.N.T.S. 

System (Plant Level Nutrition and Tactile 

Stimulation System), a compact, self-contained 

indoor plant growth that creates an automated 

environment to grow healthy and strong plants.  

The system uses vibrations to simulate wind, 

increasing pollination and strengthening the stems, 

along with automated and programmable light and 

watering cycles. Sensors monitor soil moisture and 

water levels, allowing a micro-controller to 

automatically adjust system operation with minimal 

user input.  

The physical structure was deigned to safely 

support the weight of fully saturated soil and water 

reservoirs, while maintaining stability over time. 

Materials were selected for durability and 

resistance to corrosion in high humidity 

environments.  

Our goal is to create an efficient, low maintenance 

system that improves indoor plant growth by 

mimicking key aspects of a natural environment. 

P.L.A.N.T.S System 
Plant Level Active Nutrition and Tactile Stimulation System 
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Traditional steel components in concrete grinding 
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systems are durable but suffer from high costs and 
long lead times. This project evaluates the feasibility 
of replacing machined steel spacers and flanged 
fittings with additively manufactured polyphenylene 
sulfide (PPS) components. While initial concepts 
explored electroplating to enhance polymer 
performance, this approach was discontinued due to 
process complexity, high cost, and limited mechanical 
benefit. The redesigned approach leverages fused 
deposition modeling (FDM) with carbon fiber 
reinforced PPS (PPS-CF10) to produce direct, drop-in 
replacements. Mechanical validation includes 
dimensional inspection, finite element analysis (FEA), 
and real world operation. Results demonstrated that 
PPS-CF10 components meet core functional 
requirements while reducing total assembly cost. 
Although polymer parts may have a shorter service 
life than steel, on-demand printing enables same-day 
replacement, significantly reducing downtime. 
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Ascent SOLAR Technologies:

The SUN-V system addresses the logistical
burden of battery dependence for military and
industrial personnel by integrating a renewable
charging platform directly onto standard
headgear.  

An array of 6 Fermion panels - provided in-kind by
Ascent Solar Technologies - work in conjunction
with a Maximum Power Point Tracking (MPPT)
system to provide 28 Watt-hours of energy to a
pair of rechargeable18650 batteries and 5V of
regulated USB-A and USB-C accessory charging.

With a weight limit of ~1.7 pounds, and limited
dust and water spray protection, the SUN-V
system enhances mission endurance and safety in
rugged environments by providing passive, on-
body power generation.
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The Thermoelectric Concrete project presents and 
innovative approach to mitigating the urban heat 
island effect by harvesting waste heat from 
pavement surfaces. Conventional concrete 
infrastructure can reach temperatures up to 140 
Degrees Fahrenheit, posing a danger to anyone 
who comes in contact with it. This system uses the 
Seebeck effect to convert thermal gradients into 
usable electrical energy while simultaneously 
reducing surface temperatures. The finalized 
design incorporates a modular three layer 
architecture that balances structural integrity with 
thermal efficiency. The top layer is concrete. The 
middle is 21 TEG shock absorber units between 
under-slab foam strips. The bottom layer integrates 
a machined heatsink and sub-base to maintain a 
temperature gradient with the cooler soil. Modeling 
confirms the products feasibility, producing 
approximately 50Wh per day per 9 square foot slab.
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This project presents the redesign of the existing
eyewash system at ISS with limitations including bulky
architecture, single-use operation, and reliance on
external water sources. The objective was to develop
a closed-loop eyewash system capable of operating in
microgravity and partial-gravity environments (for XHab
exploration) while meeting NASA and ANSI
Z358.1 safety standards.
A structured engineering design process guided
development, incorporating CAD modeling, ANSYSbased
fluid simulations, and iterative prototyping.
The final system features a manual positive
displacement pump, dual independent flow paths to
prevent cross-contamination, and integration with the
ISS potable water system.
Testing demonstrated a consistent 0.4 gpm flow rate,
effective contamination control, and reliable operation
in reduced-gravity conditions. The closed-loop design
reduces reliance on disposable components,
improving sustainability and providing a practical,
mission-ready solution for astronaut safety during
long-duration space missions.
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