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THE PURPOSE 

● Making life easier, to open and close the window 
automatically
○ Manual and automatic modes
○ 3 sensors: time,gas,temperature

● Increased safety
● Less worry throughout the day



SPECIFICATIONS

● Window dimensions: 23.5 inches x 
23.5 inches

● Two motors 
● Motor 1: @7v 

● No load current: .17 A
● No load speed: 160 RPM
● Gear ratio: 120:1

● Motor 2 @7v
○ No load current: .17 A
○ No load speed: 160 RPM
○ Gear ratio: 120:1
○ Stall torque: .8 kgf-cm
○ Rated torque: .2 kgf-cm



PRIMARY COMPONENTS
A. Real time clock sensor
B. Alcohol and VOC gas 

sensor
C. Temperature sensor
D. DC electric 6 volt motor
E. Belt pulley wheel
F. H-Bridge L298N

G. Nrf board
H. Power supply
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Cost Analysis 
Goal 

● Keep under $50
● Use most of the parts in kit
● Use one motor to move the 

window

Outcome 

● Total cost of the prototype
○ $9- temp sensor
○ $5 - real time clock
○ $14- voc alcohol and gas sensor
○ $4- solid wire
○ $10- pulley wheel set
○ $7- two motors

● Total= $49 

(shipping, mishaps, labor and other  cost not included)



THE DESIGN

Simple design sketch: motors move clockwise to close and counter 
clockwise to open



State diagram The state diagram with a priority directive A followed by 
B then C and finally D to open/close the window
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CHALLENGES

● Cost 
● Issues with having parts 

delivered
● Working on the project via 

zoom 
● Schedule conflictions 
● Soldering all the components 
● Coding 
● Going through gas sensors



The Gas Sensor
● Several error messages 

from both gas sensors

● Uses resistors to 
determine gas value, but 
was  stuck at constant 
value

● Wrong address id default
○ Changed to ID 0x76



Gas sensor continued
● Sdo pin to ground was 

one solution but 
another problem 
came up

 

● Gas output remained 
constant even 
introduced to 2 
different samples

● Ultimately after tests 
concluded both were 
just defective



CONCLUSIONS AND RECOMMENDATIONS 

● Would create a housing for 
the device

● Make for easy installation 
and adjustment for most 
windows

● Adjust the design to only 
need one motor

● Include a feature to save set 
settings for ease of access

● Add a bluetooth function for 
control 

● Manage time better 

Housing design for the prototype 



What was learned and challenges (eduardo molina)
What i learned was:

● How to manage time much more efficiently
● How to wire the microcontroller to allow the sensors to function
● How to interpret circuit schematics/ diagrams 
● How to work collaboratively 

Some challenges were:

● Remote meetings over zoom when testing
● Having to work with everyone's different schedules 
● Balance- to do work on the project, as well as other courses and family 

responsibilities



What was learned and challenges (Joshua Cooney)
What I learned was:

● How to coordinate a project and work with my group over distance
● How to take a design and create a physical model
● How to better work with sensors and python to create an intuitive software 

experience
● How to solder components, and deeper understanding of circuitry

Some challenges were:

● Time and energy management
● Working in a less familiar programming language (Python)
● Distance between group mates and having only one physical model to test 

with.
● Gas sensors not working properly despite extensive troubleshooting



What was learned and challenges (Ehsan Al-Agtash )

What I learned was:

● Connecting 3 sensor together using the same pins
● Wire management 
● How import is it to design and do rough sketches before rushing to do a prototype 
● How important testing is before building the prototype
● Reading circuit diagrams, pulling up motor specifications  
● Soldering pins to boards 

Some challenges were:

● Prioritizing school work and projects 
● Time managements 
● Working over zoom and rarely meeting up
● Struggling to get the VOC/Gas sensor to work



QUESTIONS?


