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Abstract

❑ Used 3 different types of sensors: temperature, 

to detect if water in pipes approached freezing, 

water flow, to detect abnormalities in the rate 

that the water moves through the pipes, and 

pressure, to detect abnormalities in the pipe 

pressure

❑ Our project is a smart device that attaches to water pipes in 

your home and monitors flow rate, pressure, and temperature 

in order to detect pipe leaks or bursts. Once a leak is detected, 

the system sends a text message to the user’s phone to let 

them know that a leak has been detected. Alerting the user of 

any issues as quickly as possible can mitigate the amount 

water damage, as it allows the user to either fix the problem, 

or shut off the water in a timely manner.
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Water Pipe Leak Detection Smart Device

Research Challenges

❑ Constructing a pipe system that could effectively simulate the 

function of water pipes in houses for testing 

❑ Converting analog measurement taken from the sensors to 

digital measurements, and relating these digital 

measurements to known units

❑ Lack of a large-scale water pipe system to test feasibility of 

final product 

Motivations and Objectives

❑ Motivations

▪ Approximately 40% of all homeowners have experienced loss from water 

damage.  Reviews of homeowners’ insurance claims shows that plumbing 

supply system failures cost an average of $5,092 per incident after the 

deductible was paid. (statistics via disastersafety.org)

▪ Current solutions can be inefficient often utilizing pads placed under 

exposed pipes. Solutions similar to ours are expensive, costing roughly 

$500 plus installation fees.

❑ Objectives

▪ Our goal is to develop a reliable and cost efficient solution for detecting 

water leaks in pipes.

▪ Our system should be able to detect any abnormalities in the expected 

water temperature, pressure, or flow rate, and notify homeowners via text 

message that there may be an issue.

❑ The graph above is of the pressure readings taken during 

testing 

❑ The water pressure starts to flow at the first blue line and 

the second blue line is when the leak begins.

❑ You can see the water pressure goes down drastically when 

the leak begins. 

❑ Temp data was collected by heating the sensor with a hot 

air gun

❑ The data show that the sensors can detect a change in the 

testing set up.

❑ In order to fully characterize real world water flow patterns 

we need a more realistic testing environment

❑ Constructed a closed loop pipe system using PVC pipes 

along with an electric water pump and our sensors 

❑ Gathered data while running water through our pipe 

system. 

❑ Used Raspberry Pi to 

serve as the master 

control unit 

❑ An Arduino was used 

to collect analog 

data and provide a 

single flag per sensor 

to the raspberry pi 

❑ Implemented code 

to monitor data and 

notify the user of a 

leak via a text 

message 
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