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Our device is desighed for easy use with an
easily detachable container and cover. The
angled fan spacers of our own design push the
food in the desired direction towards the
collection container. It also does not have many
moving parts, once the food has been
introduced to the device it's hands-off till your

,,::?-_fi rg:.:- . . . s s
it O food is in the container! The flaps put in place
e 5 : _
hEr 2 on the main transfer tube and the container

prevent food from flying out once the container
is detached leaving little mess. The smaller
funnel located inside the main transfer tube
also blocks food from falling into the gaps on
the sides of the smaller container preventing
food from getting stuck. The placement of the
fans across from each other creates opposing
airflow which prevents food from blowing into

the opposing blade







Goal: Design a system that
would allow the transfer of
the contents from a bulk bag
(0 a smaller container in a

controlled fashion in zero
gravity.

Similar products-
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container through the lid, the AR o 7 i
items in the bulk bag are givinga |
ittle wiggle, so they can movein

through the tube and the cup. =~
ltems now in the container can be hais R
easlly grabbed. To transfer the 4] el S
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fan is used, to induce the air flow

and help carry the items back. v
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out to stop the flow of s
particles
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Door frame - a 3D printed
frame that has a opening in
the top to slide the door
through

Container - 4 inch wide PVC
pipe with a inside diameter o
3.5 inches

Battery — container for 8 AA
battery's that can be
replaced

L e L B Bl e . R B T I

Ean — small fan that we found
on amazon

e e L W ke o L e o e
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Connecter - three 3D printed
pieces that screw together to
connect the bag to the

transfer system
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This is the initial prototype
system.

The use of 3d printing, plywood, and fhéi
mechanical fan that we ordered online
provided us a prototype the worked as

infended.

| Objective

we are trying to design a system

that would allow the transfer of
contents of a large flexible bag like

almonds or screws to a smaller

L
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container in a controlled fashion in
zero gravity.
It also needs to be easy to use and

clean while providing ideal working

conditions.

The easier it is to operate, the more
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The Premise

The Zero-G-Bulk transfer is a
project that basically
transports small objects such as
food or nuts and bolts without
making a mess and having small
particles floating everywhere.
We have a mechanism that can
prevent that by using a P.C fan
and a PVC pipe to suck up the
objects. The objective of our
protype, is to transfer items
without the possibility of excess
debris and other particles
escaping, and possible causing
malfunctions in the
International Space Station,
like electronic malfunctions
and other dangers that could
prove hazardous to the

astronauts up there.
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Prototype 1

This prototype was the first one we made. |t
~ontained 1 cylinder plastic container, a P.C
fan (12 Volts), oné 12-volt battery pack with
- and off switch, 6-inch PBC pipe, circular
filter that was used on the inside of the pipe
‘hat was 3D printed, top of a water bottle
-nd a lot of hot glue. This prototype was

~d_ but it had its flaws. The engineer at
<A told us that the only changes needed

~ were that it needed to be more

easier to use and collapsible. By

O
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<ible she was referring to the changing
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~ontainer to an object that can
-ame ting but get smaller to reserve
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Prototype 2

1 this model we designed it to be just as the
engineers at NASA told us. It is a collapsible
container which is what they specified becayse

. the space station space and storage is what
they stress most. we also made it to where the
ogC pipe is detachable, and it can’t act as a
ainer for the object such as tiny food or nuts

cont
bolts. We Used the same fan we used in

and
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yellow- PVC Pipe

Red- Collapsible container

Blue- P.C Fan
Purple- Block of a wood
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JITOr h:gh school
= MIr. Reyes

OOKe Street, john Christie
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On our final design, W€
plan to continué to use
products like the baby cup
id. the velcro bottom, the
fan. and the strainer.




Zero-g Bulk

Space Coast Jr/Sr High School

Mr. Reyes
Ella Tucker, Brooke Street, John
Christie
The main features of our Zero-g Bulk e
s that it's an easy operating B e
container. Our prototype has been In our prototype, we chose to use a

variety of materials. We have a flexible
baby cup lid that allows one to access
the materials in the container. The body
of our container is made of plastic and

designed to transfer and hold the
particles in a simple way. We have
thought over how we are going {o

dea! with the microgravity has a paper bridge connecting the body
environment. We chose to create a to the fan. This will create a way to have
container on the smaller side so that the fan suck the particles downwards

it wouldn't take up too much space once the bag is attached. Inside of the
and would be easy to operate. Our container, there will be belt clips that will
design has an attachable bottom on be used to help transfer particles into the
the container with velcro on it so that container. You will put the bag through
the container can be sat down and the lid and clip it to the belt buckle, this

will hold the bag in place while the fan
sucks all the materials inside
downwards.

attached to another piece of velcro
when not In use.
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Materials used in the final

Problem| amsolving Lero-G Bulk Transportation
design

To come up with a system that would allow the m
The final design was 3d printed using basic 3D print
plastic material. Materials used in the final design

transier of small particulates irom a large, flexible,
bulk bag to a smaller comtainer. This would Warren Tech Central
Mr Oisen include, a small 12V battery, 80 mm computer fan, 3
' nrong rocker switch,, and a small section of window
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Problem We are Solving:

- We're mai |
plastic tragll'lngntmg gIStES) Eaduce 2l

y Warren Tech Cenfral
successfully transferring Mr. Olsen(STEM Program)
particulates into a container from Vincent P, lan C_, lzzy M
a bulk bag.

Problems We Solved While
Developing Our Prototype:

: . - attachment system to bulk bag
Examined: : E o S s g
- puncture system for successiully - magnets

Similar Products We Have

opening bag
- filtration system(fan)
- lid design for container

Final Prototype

|\ They Don't Fit Our
N4 -
Jiner needs to have
S~ . ¥ Sourdesign:
= taken out of

————

Zero-G Bulk Transfer

Materials We're Using fq
the final prototype:

_ collapsible silicone conte A

- mini utility blades J
- flexible plastic sheet placed arg
rubber band on puncture
system(LDPE sheet)

- high fidelity rubber band

- computer circuit fans for vacuum

- 3D-printed holder clip

. Testing
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2 iolving

‘ammawounld allow the
wrmrmm 2 large. flexible.
gxrzmer This would
gezGyading up a lot of
ggm pduce trash

Zore-6 Bulk Transportation

system

Warren Tech Central
Mr. Olsen
Ryan Carriere

Problems

When printing the final design. there were many
challenges that eccurred. In printing [he separaie
parts for the final product. threading was very
difficult to primt so it would work efficiently. This
required me to entirely rework the (hreading of my
protorype and re print iL. in the end il worked
efficientiy. One other problem was figuring oul how
to wire the fan and the switch

Progression of Prototype




. Fan control
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le Josh Rhodes, Jackson Woodman, Evan Busse
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