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Design Highlights: App (Figure 3): Analysis for Pressure Vessel Optimization: Targeting Mechanism Version 1 (Figure 1):
e Autonomously detects fire ) Wm_ww__g<m“ Temperature, Battery Level, Fluid e Pressure to Velocity Mo:jc_gn e Moment arm was too long
e Extinguishes using a Water Mist . . . V=,/22 e Servo motor provides insufficient torque to
Targeting Mechanism (Figure 2): V. r drive COmMbonhents
e App with bluetooth connectivity e Gear System to shorten leverarm Where q is the dynamic pressure and p is Unstabl o_U . i
e Eqsv installation o 2 Servo Motors for Pitch and Yaw Axis the fluid mass density (water). e Unsta m. uring o_om:.u_ lon
Y e Hole in Center for Wiring e Formula for Mass Flow Rate: e Resulted in tangled wires
e Actsin less than 15 seconds e Spacial Volume: 9in.x9in.x7.5In. m =pAV Targeting Mechanism Version 2 (Figure 2):
e Weight: Less than 50 pounds Extinguishing Fluid: Where A is the area of the hose opening e Improved Stability
. : e Water Mist and V1is the stream velocity. o Centered location of nozzle
e Size: Less than 5 cubic feet o Minimizes Water Damage e Optimize tank by dividing tank capacity by
o Non-Toxic mass flow rate to obtain max spray time o Reduced long arms
e Expected cost of less than $250 e Rechargeable Container e Tangling of wires fixed by routing through
. i . iddle
. . Detection Method: Analysis on Lever Arm: mi . |
Contributions and Impact e Infrared-Thermal Imaging Camera e Simple analysis showed lever arm e Visually appealing design for root
e o Not obscured by smoke was unstable and inefficient

Team Contributions: . . o Temperature Detection Range: Future _3—010<¢3Q=ﬁm
e Created Scope and Requirements with m =~ 40- 300 °C + 2 °C e

Sponsor o Detection Distance: : :
e Designed System from Start to Finish 2 1-10 m = 3.2-32 feet Shortcomings Proposed Solutions

o Resedrched and decided on key features Material Weaknesses Implement Aluminum

o Iterated targeting mechanism Parts

o Coded an App using HTML Nozzle Holster Electronics Assembly Limited Range Custom Nozzle Design

o Designed control system using Arduino Delays Caused by App Improve Code Efficiency

IDE Servo 2 |
Societal and Environmental Impact: . Servo
= X Targetin . . . T

e Protect residential buildings from fires “_,_._,_,,,_me:msmﬂ: Motors Wifi Compatibility _s.o_co_m Wifi compatibility
e Reduce  water  consumption  for By -y with XIAO ESP32C3

extinguishing fires
e Reduce waste produced by consumable
extinguishing containers
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ESP32 Web BLE Application
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2025. (accessed Feb. 24, 2025) . Figure 2. Targeting Mechanism V2 Figure 3. App (Current Design)
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