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94% of the plastic in the ocean is microplastic

Estimated $13 biﬁlli‘_dn}o.f damdgé_‘
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Microplastics harm wildlife ahd make their way into our bodies
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*  Current s_qutiOns act at the sources of these pldsti¢s,
but'few clear up what is already out in the water
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to marine ecosystems
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Large buoy acts as a floqta;iéff’: - f. ; | o et
device for the filter as wellas a ‘
way to track it

N

: e Filter is attoched and is desngn/d
! . * © maximize water inflow and:
& mlcroplastlc wpture —~

T | . i o o
Paired together, they create -
an efficient mlcroplestlc
_collection device -
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SYSTEM ;D"E.SIG.*_,

Electronlcs Bay T, &
e Housesall technology (excludlng solar pqnels)
2 ¢ e et SR

: Buoy Framework S e R i

‘s Made of polyethylene and stcunles.s steel - [

. Floats stably up to 1350 Ib, is elel to resgache‘
easily in choppy waters :
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Winch System
.o Cable attached to fllter in the wclter
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~PiJuice Battery"

Mandgement System -
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~ 'RFM96W LoRa Radio -
‘Transceiver® * :
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49 o MPL3115A-2 - 12C Barometric

* _Sensor : <
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‘The Electronics Bay houses all
oAy 'te,ch‘no‘lb"gy‘ (excluding solar panets)
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" The lid serews’shut, which applies
- adownward force on the rubber
" O-Ring,in order to keep the
L electronics safe from the water -
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SYSTEM DESIGN OVERVIEW: FILTER

The cylindrical filter houses

multiple mesh layers, a

specialized opening, and a :
carbon filter block  « . 2
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The activated carbon block
will be at the very end of the
filter totrap microplastics
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OPENING B  ° =

®

~ Opening is'designed to
maximize water flow into
filter, minimize water flow

out the opposite way Alldws correct

o .0 .
orientation
Heoviiyﬁreo[uces backwash of ;
already collected plastic %
|
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CARBON PAD REPL

~ Winch system on buoy

ACEMENT

allows easy replacement of -

carbon pads
5 o~

Filter is opened, and pads are
replaced with fresh versions

Hangs securely
“frombuoys




EFFECTIV

Estimated thot‘the filter ca'h
process 30-50 I:‘E)f ocean wcrter

per hour :
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Expected-’ccpture,of'd.r/ountd 22Q0,

¢ pieces of microplastic.every year, and. , R by
with an expected life of at least a SR _
‘decade, expected about 22000 pleces R " . months
durlng its lifespan o ; .
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F|Iter Replqcement is due every 6
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Easy filter replacement and :
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FLOWCHART =
Wake every 30 minutes ~
Check battery level of on board battery
a. If below threshold, wait for a charge
Check the status of all of the sensors
'd. " If any errors @ire found, send error-message
to server A
Bet weather from server :
a. If storm.is.forecasted, ping location
Pull information from all of the sensors omd send’
it to Server

v Wait for .
Ii:elor\:v :Qe Charge by J !‘_ Frequemly
reshe Solar Panel \ Send GPS .

Yes

Eralmiale fall ety wiix If error No
detected
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Send Filter Data, Location, Battery Level

Sever /" Buoy
(Python) \_ (Python)

Send Weather Information

L ' Detect Get and Pack

Error Filter Data,
alue Location,
Battery Level

Database , S
(SQL) (Sensor Language)
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BILL OF MATERIALS

Buoy Cost Quantity

Polyethylene

316 Stainless Steel (in general)
Reflective Tape

Waterproof Crank Winch
Polypropylene

Filter

§ Polypropylene

Activated charcoal sheets
Fiberglass mesh

Buna-N Rubber strip

Sand

= Electrical Systems

Microcontroller

GPS module

Low voltage Solar Battery Charger+Battery
Network Access Point

Additional Weather Sensor Budget
Additional Miscellaneous Parts

®

$0.55/Ib 235.65
$0.78/1b 406
$1.00/ft 8
$28.90 1
$2.19/ft 50
Buoy Total:

Cost Quantity
$0.28/cub.in. 300
$0.04/sq.in. 120
$0.0025/sq.in. 19
$2.05/sq.in. 10
$0.11/Ib 1
Filter Total:

Cost Quantity
$35

1
sl 1
$120 1
$25 1
$10 1
$10 1

Electrical Systems Total:

TOTAL ESTIMATED COST

Total Cost
$129.61
$316.68

$8.00

$28.90
$109.50
$592.69

Total Cost
$84
$4.52
$0.05
$20.50
$0.11
$109.17

Total Cost
$35
$N
$120
$25
$10
$10
$211.00
$912.86

Pricing

Mdteridls +
-Manufactuging = $1100
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Selling Price = $1200
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e Mitigate the ar

plastics stagnant in the ocean -~
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Modify prototype bosed on results
o Modify chassis for more efficient water filtration
o-  Reduce costs of materials and monuchturrng

A -m Alm to reduce size ond weight _
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Identify most impacted coastal regions. @
o  Rivefs, estuaries, open ocean, coastlines, etc. -
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Contains optical sensor that will olert customer when fllter is full
o  Reduce further need of checking to maximize rate
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