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Executive Sum
m

ary
Key Feature

A
nalysis

Final D
esign

C
ontributions and Im

pact

App (Figure 3):
●

D
isplays: Tem

perature, Battery Level, Fluid 
Level

Targeting M
echanism

 (Figure 2):
●

G
ear System

 to shorten lever arm
○

2 Servo M
otors for Pitch and Yaw

 Axis
●

Hole in C
enter for W

iring
●

Spacial Volum
e: 9 in. x 9 in. x 7.5 in.

Extinguishing Fluid: 
●

W
ater M

ist
○

M
inim

izes W
ater D

am
age

○
N

on-Toxic
●

Rechargeable C
ontainer

D
etection M

ethod:
●

Infrared-Therm
al Im

aging C
am

era
○

N
ot obscured by sm

oke
○

Tem
perature D

etection Range:
■

≈ 40- 300 °C
 ± 2 °C

○
D

etection D
istance:

■
 1-10 m

 ≈ 3.2-32 feet

D
esign Highlights:

●
Autonom

ously detects fire

●
Extinguishes using a W

ater M
ist 

●
App w

ith bluetooth connectivity

●
Easy installation

●
Acts in less than 15 seconds

●
W

eight: Less than 50 pounds

●
Size: Less than 5 cubic feet

●
Expected cost of less than $250

Analysis for Pressure Vessel O
ptim

ization:

Future Im
provem

ents

Targeting M
echanism

 Version 1 (Figure 1):
●

M
om

ent arm
 w

as too long
●

Servo m
otor provides insufficient torque to 

drive com
ponents

●
Unstable during operation

●
Resulted in tangled w

ires
Targeting M

echanism
 Version 2 (Figure 2):

●
Im

proved Stability
○

C
entered location of nozzle

○
Reduced long arm

s
●

Tangling of w
ires fixed by routing through 

m
iddle

●
Visually appealing design for roof

Team
 C

ontributions:
●

C
reated 

Scope 
and 

Requirem
ents 

w
ith 

Sponsor
●

D
esigned System

 from
 Start to Finish

○
Researched and decided on key features

○
Iterated targeting m

echanism
 

○
C

oded an App using HTM
L

○
D

esigned control system
 using Arduino 

ID
E

Societal and Environm
ental Im

pact:
●

Protect residential buildings from
 fires

●
Reduce 

w
ater 

consum
ption 

for 
extinguishing fires

●
Reduce w

aste produced by consum
able 

extinguishing containers
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O
bjective:

Replace current sprinkler 
system

 system
s that are:

Targeting 
M

echanism
 

Subsystem

IR
 C

am
era
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N
ozzle H

olster

Figure 1. Targeting 
M

echanism
 V1

(O
ld D

esign)
Figure 3. App (C

urrent D
esign)

Figure 2. Targeting M
echanism

 V2 
(C

urrent D
esign)
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Shortcom
ings

Proposed Solutions
M

aterial W
eaknesses

Im
plem

ent Alum
inum

 
Parts

Lim
ited Range

C
ustom

 N
ozzle D

esign
D

elays C
aused by App

Im
prove C

ode Efficiency

W
ifi C

om
patibility

Include W
ifi com

patibility 
w

ith XIAO
 ESP32C
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FO

LD
ER

●
Pressure to Velocity Form

ula:

●
Expensive

●
Slow

-responding

W
here q is the dynam

ic pressure and ⍴ is 
the fluid m

ass density (w
ater).

●
D

ifficult to Install

●
D

am
aging

Analysis on Lever Arm
:

●
Form

ula for M
ass Flow

 Rate:

W
here A is the area of the hose opening 

and V is the stream
 velocity.

●
O

ptim
ize tank by dividing tank capacity by 

m
ass flow

 rate to obtain m
ax spray tim

e

●
Sim

ple analysis show
ed lever arm

 
w

as unstable and inefficient


