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The IoT Implementation for Harsh Temperature Monitoring System is an 
innovative system that will allow companies to maintain and improve the 
longevity of their operational equipment, such as concrete crushers. Our 
product will monitor and alert onsite personnel if components on 
equipment is operating outside of their desired temperature range by 
using a temperature sensor to monitor the temperature of the equipment, 
send this data back to a server to be analyzed and provide real time 
measurements for operators. In addition, our system: 

• Maintains the longevity of a company’s large operational equipment 
by ensuring the equipment is operating at a safe temperature 

• Sends alerts back to a server if operational temperature fluctuates out 
of range  

• Alerts onsite personnel of unsafe temperature conditions of operating 
equipment 

• Ultimately serves to eliminate a potentially hazardous situation, while 
protecting the quality and durability of a company’s equipment

Problem Statement



✓ Initial configuration of device using Bluetooth from the project 
manager’s phone/laptop. 

✓ Batteries will have a minimum 6-month lifetime

✓ The device will be contained within a durable box to withstand 
sustained exterior temperatures of 150F and mechanical shocks of 3g. 

✓ A LED will be placed within the device that will be visible for on-site 
personnel to alert them of dangerous conditions with respect to 
temperatures being out of range. 

✓ The temperature sensor will read the internal temperature of the 
concrete crusher and relay this data back to the server at a user 
defined interval, with a minimum time of at least 30 seconds. 

✓ The device requires to be surface mounted to the surface of interest 
and will remain there for the duration of the job or at least 6 months. A 
low battery alert will be given via LED. 

✓ The data collected by the device will be sent to a server to be 
analyzed. 

Design Approach



✓ Pre-configured ranges for acceptable temperatures within the concrete 

crusher will be programmed into the device

- If the temperature fluctuates out of this range, the sensor will sense this 

change, relay the data back to the server, and an alert will be sent out. 

the accuracy of the measurement would need to be within +/- 2 degrees. 

✓ A text/email alert will be sent to relevant personnel to notify them of the 

condition. 

✓ An additional LED visual alert on the device will also notify relevant 

personnel of the condition, in case of a missed text/email. 

Design Approach (continued)



System Block Diagram



Sequence Diagram



System Block Diagram









Simulations and Calculations Performed

• Power was calculated using data obtained from datasheets of components

• Size and weight was obtained from datasheet



Hardware Development to Date

• Ordered PCB Board on 10/3

• Ordered components on 10/3

• In process of prototyping the enclosure for device using CAD (will 

be 3D printed)

Once all components and PCB board come in, we will begin developing 

the board and attaching components.

The device enclosure will be designed to meet exact measurements of 

the board will be developed to accommodate any special features.



Software Development to Date

• This code allows temperature sensor to relay data (i.e. temperature and humidity) to 

ESP32 microcontroller, which then interprets data and allows user to see results

• In addition, ESP32 is programmed to connect to WIFI so that it may be used to 

interface with user app



Software Development (continued)

This part of code is configuring probes 

on temp sensor to display 

temperature.

This part of code allows the ESP to connect to WIFI using 
the WIFI ID and password which will allow for the 

interfacing of the microcontroller with user app.



• App on your android and eventually ios device
• Initial configuration of device

• Developed in react-native

Software Development (android app)

The react-native code as well as the c 
code/firmware was developed by the company 

we are working with. our involvement is to make it 

work with our design and adjust/add as 
needed. we are currently testing against a test 

setup that we have using an esp32 microcontroller 
and temperature sensor.



Testing Plan

• Battery Charging Requirements:
• After a complete charge cycle, perform 3 type of discharges to gauge battery life:

• Constant use/Constant upload = 1 upload / second

• Realistic Upload rate of 1 upload / 10 mins
• Idle

• Time to failure will be measured by the time from initiation of test until failure to broadcast 
data or ESP32 shutdown.

• Temperature Test:

• Device will be placed into a controlled temperature environment for 30 minutes and 
afterward tested to ensure integrity. A pass is defined as retaining complete capability with 

no material deformation.
• 100F, 150F, 200F, 250F

• 50F, 20F, 0F, -10F if possible

• Harsh environment
• Test device with regards to abrasion, impact resistance, vibrations, and dust.
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Hardware Demo


