
Problem Statement
Low-income communities lack access to an official fire 

department. This inequity causes many of the mobile homes in our 

community to be lost due to slow response times.

Objective
● Our primary objective is to reduce the response time from the 

fire department since over 70% of homes in our community

(Chaparral) are mobile homes, which burn 2.5 times faster than 

regular homes.

● Our secondary objective is to create a product that is able to

detect both gas leaks and fires in order to prevent loss.

● The factors needing to be addressed are:

○ Cost Efficiency: Since this is a product designed for low-

income communities, our product has to be affordable.

○ Safety: There have been many mobile home fires in our 

community, because of this we want to make an alarm that is 

extremely effective, reliable and promotes peace in mind for 

the user.

○ Ease of Use: Should be easy to setup and use by the user
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User Requirements
● Our client, Samantha, wants to monitor her home's temperature 

and gas level but would also like to receive notifications when a 

fire or gas leak is detected preferably with a phone app.

● Samantha would like our product to be affordable.

● Samantha wants an alarm that flashes and buzzes when it 

detects fire.
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DHT11 placed at different distances from a heat gun

No Heat 1 Inch 2 Feet 5 Feet

Trial #1 Temperature:
73.40* F

Temperature:
87.80* F

Temperature:
89.60* F

Temperature:
77.00* F

Trial #2 Temperature:
86.00* F

Temperature:
98.80* F

Temperature:
82.40* F

Temperature:
75.20* F

Trial #3 Temperature:
82.40* F

Temperature:
98.60* F

Temperature:
82.40* F

Temperature:
78.0* F

Average Temperature:
80.60* F

Temperature:
95.07* F

Temperature:
84.80* F

Temperature:
76.74* F

Table 1: DHT11 testing shows changes in temperature.

Gas level detection (0-1023)

1 Feet 2 Feet 3 Feet 6 Feet

Trial #1 580 431 389 365

Trial #2 560 511 411 342

Trial #3 590 450 407 356

Table 2: Gas Sensor testing shows gas detected at long distances.

Flame Sensor detection

2 Inches 1 Feet 5 Feet

Trial #1 Detected Detected Detected

Trial #2 Detected Detected Not Detected

Trial #3 Detected Detected Detected

Table 3: Flame Sensor testing shows detection up to 5 feet from a flame.

Conclusion/Next Steps
Our final product, the Smart Fire Alarm, uses the MQ2 Gas 

sensor, the DHT11 temperature/humidity sensor, and the flame 

sensor. These sensors help the Smart Fire Alarm detect 

potential fires and gas leaks. The Smart Fire Alarm also 

includes a buzzer and a LED that will alarm the user if a fire is 

detected. The Smart Fire Alarm connects to Samantha’s phone 

through the Blynk app to monitor gas levels and temperature of 

her home with her phone. The Smart Fire Alarm will notify both 

Samantha and the Fire Department to reduce response time 

from the Fire Department. Thanks to suggestions from 

Samantha, next steps in our project include:

● Adding a Fire Extinguisher

● Making it available to other communities with volunteer fire 

departments solving the inequity around the country.

Results
● The Smart Fire Alarm solves the inequity faced by our 

community because it will reduce the response time from the 

fire department by directly communicating to the fire 

department when there is a fire.

● This device is cost effective at $47.99, so it's affordable to 

low-income communities like Chaparral.
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