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Problem
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Use their phones to play 

music but can't hear it 

well due to the shower 

curtain and water noise

Struggle to set the right 

temperature                     

Eg: too hot could 

damage hair

Lose track of time and 

use more water than 

needed
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What is our project and solution?
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Enhance user experience by displaying

Temperature Length Current SongAverage Length



● water than necessary
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Visual aid
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1. Box on the wall

2. 9 Volt battery

3. No remote system

4. ESP 32 Microcontroller
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Areas of Design that Changed
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1. Box on pipe connected to 

showerhead

2. 3.7 Volt battery

3. Remote System

4. Raspberry PI

ORIGINAL DESIGN NEW DESIGN
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High Level Requirements
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1. Correctly displaying 

temperature of the water: 

one of the core requirements 

of our design is accurately 

measuring how hot or cold 

the water is for the user.

2. Correctly detecting if the 

shower is on: the display 

should accurately show the 

current shower duration as 

well as the average shower 

duration.

3. Speaker: Have the ability to 

connect a phone to the 

speaker through bluetooth and 

play music through a speaker



● water than necessary
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Block Diagram
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    Optical Liquid Level Sensor                                            Waterproof Temperature Sensor
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Sensor Subsystem
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Control Subsystem
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 Waterproof Bluetooth Speaker                                                     Song Backend  Demo
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Speaker Subsystem
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https://docs.google.com/file/d/197h9IQ8V_ULWTLJBXEJdZK__3M54Pr2q/preview
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Speaker Subsystem
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https://docs.google.com/file/d/1ipT65vIHFpwAxGndWDtPO47-0wUgaRe5/preview


            9V Battery        OLED  Display 

GRAINGER ENGINEERING

Power and Display Subsystem
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Waterproofing
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Box 
IP67

Speaker 
IP67

Wire Encasing 
IP67

Water Safety guide 
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Setup

ELECTRICAL & COMPUTER ENGINEERING



GRAINGER ENGINEERING

Final Demo Video
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https://docs.google.com/file/d/1nLFn051HxfaOeN4MgT4ZXdVKrPk7H7qN/preview


● Broken Sensors

● Voltage Regulators

● Physical Design
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Successes and Challenges
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● Web Server

○ Spotify API

● PCB Design

● Arduino Code

SUCCESSES CHALLENGES



Problems:

1. 3.7 - 5 V voltage 

booster not 

working

2. WiFi and bluetooth 

on ESP32 not 

working
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Failed Verifications
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Solutions:

1. Use 9 V battery

2. Use ESP32-WROOM-32 

DevKit
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Redesign
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Bigger and more prominent display

Pipe connection

Better wire management
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Skills We Learned for the Future
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PCB Design

Creating a backend 
server and making API 

calls

Designing a product

Cost Analysis: Placing value on our 
efforts and budgeting our expenses
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Future Considerations
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Add switch
Save shower times

Increase budget Measure amount 
of water



Thank You
Questions?
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