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Problem Statement

s ~
- Children who are born with Autism, Down Syndrome, or Cerebral palsy have limited physical capacities

and are unable to perform tasks that require a certain amount ot physical strength (Mayo Clinic, 2023).
These tasks include watering plants in the garden. This is especially important at Seven Hills in Groton,

| because the guardians there want their residents to be proactive and engaged in daily tasks. y
-

{ Requirements ]

[ Current Design ]

Level 1

Requirements

Functional The device should be Y
functional even when
water comes in contact
with it.

Functional The device should be easy Y
to maintain, causing no
additional stress for the

user

Functional The mechanism should be Y
easy to use for all users

Physical =~ The device should be durable Y
/The current design utilizes an Arduino, a motor controller, a\
solenoid valve, a 9-volt battery, and a mono channel
Frtctional | i devies dhoulkl el y hea.dphoqe jack. When the switch is connected to the box, jche
. switch will be able to control the water flow of the hose with
dispense water through the 1 click of a button
hose when the switch is \ J
clicked

{ Design #2 ] { Design #3 ] { Design #4 ]

Design Studies

ﬁ Measuring delay of the device \ 4 @ e
o This design study was conducted to ensure that there would %}QJ _
be minimal delay in using the device A : e
o Minimizing delay is necessary to help the clients experience ‘ %
and develop a cause- effect relationship L D ——
2. Measuring leakage of the device -
o This design st1.1dy was conducted to ensure that. there would . Remote activation | | . Can be activated from the
be no leakage into the compartments of the device and that . iy * Mostreliable connection to water
.. * Not all clients may be familiar . : greatestrange
there would be minimal leakage out of the box . : : * Weighs down the client : N
: : .. with an eye-activated switch  Hasdelay in activation
o Preventing leakage into the other compartments is important
to keep the device safe to use
3. Qualitative measuring of user experience

o This design study involved testing various features to ensure
ease of use /
\ ' Methodology |
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I 2. Created design sketches that address the problem
Trial

~

statement
3. Ordered necessary materials to build the prototype
- M3 threaded inserts, Arduino Nano, Solenoid
Valve, etc.
4. Started the 3D model of the CAD in OnShape
5. Assembled the prototype box with the solenoid valve,
Arduino, and wires
6. Attached the box with a hose spicket and tested to see if

amount leaked (mL)

o [pS] f=N [&2] [e+]
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[ Delay in activation, variation is due to human reaction ]
time.

Water leakage across different times.

the water flow was controlled and functional
{ Future Work & C on Clusion J (Iterated the box to stop leakage and fix other probleny
Ale device was overall successful at allowing for a \
switch-activated method of gardening while [ Refere nces J
minimizing delay and leakage and prioritizing user
experience
1. Incorporating Bluetooth connection to the device to / \
increase the range of activation TR vt s (LU el e St te) et 17 Ml o T Tiazecs) /A Tet e, I
o The Bluetooth connection will pose an Adapted Garden Spray. (2025, February 11). Enabling Devices. hitps: /enablingdevi
additional challenge of more delay (09, ot s e o 0o BORAW L g i syf i tf s f ot th Foi0LT Sh, DN LT HIVA HOSEAMA |

2. Addressing leakage issues St (2025, Amazon.som f&”-wz P e Becr ol e

a1mazon.cor noid-Electromagnetic-Electric-induction-cles
o The deVice'S leaks were primarﬂy due tO the Blodgett 52998 Push Button Nozzle Sp ray: Ama ZON.com: Industrzal& Scien tzfzc (2025) Amazon com https:

s-sl-shoppi = plfs& ST N
. . . Centers for Dlsease Control and Pre ention. (2024 December 26) Down Sy drome Blrth Defects CDC l . cde.gov/birth- ots/e n-syndrome.h
hose, but investigating them could reduce Classic 82ft Hi-Flow Retractable Hose Reel | Charcoal. (2021). Hoselink USA. hitps /sy hosclink com/pr tretractable-hoserecl-char
Mayo Clinic. (2023, September 28). Cerebr alpalsy symptoms and causes. Mayo Clinic; Mayo Clinic. https://www.mayoclinic.org/diseases-conditions/cerebral-palsy/symptoms-
\ leakage /

/
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