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Final Design

Three Critical Components
-Ballast Housing-
-Striker-
-Electromagnets-

Why this works:

Joseph, Mathias, & Brevin
EA It has been proven that ejecting/throwing
Q mass from an object in microgravity will

What is our Final Concept? move said object in the opposite direction.
Mathias: A magnetic ballast system that uses a magnet So we Capitalized on it

being pushed by electromagnets to generate force to

propel the robot forwards or backwards. Our prototype “throws” the mass of the striker
in the housing using two electromagnets, this
How Did We Come to This Concept? . .
Brevin: We came to this method, because of the glves us the pl’OpLIlSlOl’l we seek.

ingenuity the system has. It eliminates the need for a
fan, whilst being a more uniform method of propulsion
without inducing torque spin, and thus being more
accurate. Along with less wasted energy.

Final Prototype

Why Are We Pioneering This Method?

Joseph: I believe we are building this method of
propulsion because it is out of the box. We are not
taking the provided route, but rather one that
competes with those set recommendations. Why would
we do hunch if we didn’t generate new, viable ideas?

Initial Test
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Designing

Initial Ideas
-Solenoid and Ballast Propulsion-
-Toroidal Propeller propulsion-
-Electro Magnetic Propulsion-

Magnets Vs Solenoids

-Magnets- -Solenoids-
-Stronger- -Weaker-
-Easier to- -Harder to design-

incorporate. with.
-Simpler- -More moving-
-Less moving parts- parts.



Eric Anderson's
Aerospace Engineering Class

Constructing The
Prototype

With all prototypes there is a construction
phase. In this process, we chose to print
with PLA (Polylactic Acid). However, it can
be constructed with metal and other 3D
printed filaments
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Our electromagnets turned out to be strong,
however, they have a smaller magnetic field,
so our design was adjusted for this issue.
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The design length, electromagnets, and striker,
can all be altered by NASA to suit their needs.
The goal of our prototype is to prove that this

form of propulsion is viable.
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KWADROPUS
PROPULSION

GENERAL INFORMTION

e We have created a 7"x7"

propulsion robot using reaction
wheels and toroidal propellers.

e We faced the challenge of
orienting a robot within a
microgravity environment that
will be safe to be around the
astronauts and gear in the ISS.

e The most important things our
product needs to do are safely
move back to the walls of the
ISS, move 10 kg of force, and to
operate quietly. Visit our website by scanning

the QR code above for
further information!

e To prove that our product meets
the requirements, we performed
a series of tests and worked with https://sites.google.com/tri-

several experts. We tested our county.us/hunch-propulsion-2

Contact Us
PROPULSION TEAM 2:

@ TRI-COUNTY RVTHS, FRANKLIN, MA

propulsionteamtcrvths@gmail.com TEACHER: KRISTEN MAGAS
MEMBERS: JAIMIN FARRINGTON LEET, KALEIGH

STENSTROM, BRENDAN PURVIS, JADEN SAMS-DIBB

design using the string method.

We also worked with experts to

further understand our project,

including Professor Paulo
Lozano, an aerospace engineer,
at MIT.


mailto:propulsionteamtcrvths@gmail.com

TESTING/DATA:

e AXxis
o Qur robot can turn on the z-
axis within Earth’s gravity,
however in a microgravity
environment, it will rotate
around the Y and Z axis.
e Testing Orientation
o We tested our prototype by
hanging it from a string and

REQUIREMENTS/
activating the reaction wheel
d coroidal propel FEATURES: CONSTRAINTS:

and toroidal propellers.
e Testing Force
o We tested the amount of
force our propellers can

o Reaction Wheels
o Reaction wheels are a very precise e Sound Levels:

way of controlling the rotation of the o In order to keep the sound
robot, allowing more overall control.

move by placing a motor Reaction wheels keep the robot
connected to a propeller on a stable using a centripetal force.

scale and turning on the With reaction wheels, there is no
motor. need for compressed air and does

not need to charge as often as other .
forms of orientation e Must be able to navigate back

« Sound Levels: to the wall if it falls away:

o Because of the way they are shaped, o We created a propulsion
toroidal fans are the quietest, and system using reaction
most efficient type of propeller. wheels and toroidal

e Charging propellers to navigate the

o Our prototype only needs to stop robot back to the ISS walls.
when charging, and since it only uses
one motor for each reaction wheel
and propeller, it rarely needs to stop
and charge.

levels of our robot down,
we used toroidal propellers.
These are the quietest
propellers we could find.
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