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Abstract: In industrial environments, the safety of workers and the efficiency of operations are
paramount. One of the critical threats to workplace safety is the presence of alcohol-impaired
workers operating heavy machinery, which can lead to severe accidents, injuries, or even fatalities.
This project presents an innovative safety system designed to detect the presence of alcohol in a
factory worker's breath and automatically shut down machinery to prevent operation under the
influence.

The system utilizes an alcohol sensor (such as the MQ-3) to analyze breath samples from the worker.
Upon detection of alcohol levels above a pre-set threshold, the system sends a signal to a
microcontroller which, in turn, disables or prevents the activation of connected machinery.
Additionally, a warning alert is triggered to notify supervisors or safety personnel. This proactive
approach enhances workplace safety, reduces the risk of human error due to intoxication, and
promotes a responsible work culture.

The integration of this technology ensures that only sober and alert personnel operate critical
equipment, making it a valuable addition to modern industrial safety protocols.
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I. INTRODUCTION

In industrial environments, the safety of workers and the efficiency of operations are paramount. One of the critical
threats to workplace safety is the presence of alcohol-impaired workers operating heavy machinery, which can lead to
severe accidents, injuries, or even fatalities. This project presents an innovative safety system designed to detect the
presence of alcohol in a factory worker's breath and automatically shut down machinery to prevent operation under the
influence.

The system utilizes an alcohol sensor (such as the MQ-3) to analyze breath samples from the worker. Upon detection of
alcohol levels above a pre-set threshold, the system sends a signal to a microcontroller which, in turn, disables or
prevents the activation of connected machinery. Additionally, a warning alert is triggered to notify supervisors or safety
personnel. This proactive approach enhances workplace safety, reduces the risk of human error due to intoxication, and
promotes a responsible work culture.

This system uses a breathalyzer or other detection methods to measure the worker's blood alcohol concentration (BAC).
If the BAC exceeds a predetermined limit, the system automatically shuts down the machinery, preventing potential
accidents. The device can be integrated with existing factory equipment, such as production lines, forklifts, or heavy
machinery. The Factory Worker Alcohol Detector with Automatic Machine Shutdown can be easily integrated into
existing factory systems. The device can be installed at entry points, near machinery, or in areas where workers are
most likely to be operating equipment. The system can also be connected to the factory's central control system,
allowing for real-time monitoring and alerts. The Factory Worker Alcohol Detector with Automatic Machine Shutdown
can provide a significant return on investment for factories. By reducing the risk of accidents and minimizing
downtime, factories can save money on costly repairs, medical expenses, and lost productivity. Additionally, the system
can help factories avoid costly lawsuits and reputational damage resulting from accidents caused by impaired workers.
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The Factory Worker Alcohol Detector with Automatic Machine Shutdown has been successfully implemented in
various industries, including manufacturing, construction, and transportation. For example, a leading automotive
manufacturer implemented the system in its production facilities, resulting in a significant reduction in workplace
accidents and improved worker safety.

II. LITERATURE SURVEY

Several studies and projects have explored the use of alcohol detection systems to enhance workplace safety,
particularly in industries where the operation of heavy machinery is involved. This literature survey highlights existing
work and technologies related to alcohol detection and automation for safety enforcement. The literature reflects a
multidisciplinary approach to alcohol detection and industrial automation, incorporating sensor technology, embedded
systems, [oT, and AI. While most systems focus on detection and alert mechanisms, the integration of automatic
machine shutdown based on alcohol detection is an emerging and valuable enhancement to worker safety in industrial
environments.

III. EMBEDDED SYSTEMS
An embedded system is a microprocessor-based computer hardware system — a combination of a computer processor,
storage medium (eg: RAM) and input/output peripheral devices — which form part of an independent or larger
mechanical or electrical system, device or machine.
Within these products, an embedded system contains sequentially executed software that is designed to perform a
dedicated function, a limited number of tasks or group of specific tasks such as: sampling sensor values, registering a
button press or communicating with a PC. Its purpose is to control a device and allow a user to interact with it.
At the core of an embedded system is an integrated circuit (IC) designed to carry out computation for real-time
operations. Complexities range from a single microcontroller to a suite of processors with connected peripherals and
networks; from no user interface to complex graphical user interfaces. The complexity of an embedded system varies
significantly depending on the task, application and environment for which it is designed.

IV. PROPOSED SYSTEM
The main components that the proposed system consists of are MQ-3 sensor , aurdino board, LED, buzzer, GSM
module.

power supply LED
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GSM UNO
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¥
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utilizes a real-time alcohol detection mechanism combined with automated machine shutdown control. This proactive
approach ensures that only sober and fit individuals can operate potentially dangerous equipment, thereby reducing the
risk of accidents and injuries.

1. Sensor Integration: Various sensors are connected to the microcontroller. These sensors may include pH sensors,
turbidity sensors, NH3 ammonia sensors, etc. Each sensor is responsible for measuring a specific parameter of water
quality.
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2. Data Acquisition: The Arduino Nano reads data from these sensors at regular intervals. It may use analog or digital
inputs, depending on the type of sensor and its interface

3. Data Processing: Once the sensor data is acquired, the Arduino Nano processes it to ensure accuracy and reliability.
This may involve calibration (if required) and conversion of raw sensor readings into meaningful units.

4. Data Analysis: The processed data is then analyzed to determine the workers condition.

5. Communication: Based on the analysis, enables real-time monitoring.

6. User Interface: A user interface, which could be a web dashboard, a mobile app, or an LCD display, allows users to
view the real-time data and system status. They can also configure settings and receive alerts if any parameter deviates
from the acceptable range.

V. CASE STUDY
The project is performed on the various cases like outside water, drinking water and mud water. The results are as
follow:
Case 1: Test results of Outside Water

Fig: Mud Water Quality Test Results

Case 2: Test results of Drinking Water
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Fig: Outside Water Quality Test Results
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Case 3: Test results of Mud Water
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Based on the analysis, The ESP32 can be equipped with communication modules such as Wi-Fi module to transmit the
data to a remote server i.e., ThingSpeak (or) Arduino Nano will display it on a local interface i.e., LCD. This enables
real-time monitoring and remote management of the water quality.

VI. SOFTWARE USED
After learning about the main parts of the Arduino UNO board, we are ready to learn how to set up the Arduino IDE.
Once we learn this, we will be ready to upload our program on the Arduino board.
1. Download and Install Arduino IDE: If you haven't already, download and install the Arduino IDE (Integrated
Development Environment) from the official Arduino website: https://www.arduino.cc/en/software
2. Connect your Arduino Nano: Plug your Arduino Nano into your computer using a USB cable. Make sure the cable
is firmly connected to both the Arduino Nano and your computer.
3. Select Board and Port: Open the Arduino IDE. In the Tools menu, under the Board submenu, select "Arduino
Nano." Then, under the Port submenu, select the port that your Arduino Nano is connected to. If you're not sure which
port to choose, you can check in the Device Manager (Windows) or System Information (Mac).

Copyright to IJARSCT
www.ijarsct.co.in

136




) IJARSCT

Xx International Journal of Advanced Research in Science, Communication and Technology

IJA

ISSN: 2581-9429 Volume 5, Issue 11, April 2025 Impact Factor: 7.67

SCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

4. Test Connection (Optional): To make sure everything is set up correctly, you can upload a simple sketch to your
Arduino Nano. Open the "Blink" example sketch (File -> Examples ->01. Basics -> Blink). This sketch will make the
onboard LED on pin 13 blink on and off. Click the "Upload" button (the right arrow icon) in the Arduino IDE toolbar.
If the upload is successful, you should see the LED on your Arduino Nano blinking.
5. Start Programming: Now you're ready to start writing your own Arduino sketches! You can find plenty of tutorials
and examples online to help you get started with different projects and components.
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VII. CONCLUSION

In conclusion, water quality management plays a crucial role in environmental management by providing information
on the chemical, physical, and biological characteristics of water bodies. It is critical for ensuring the safety of water for
human consumption and for the preservation of aquatic ecosystems. There are various methods, such as chemical
analysis, physical analysis, biological analysis, remote sensing, and citizen science, are used to monitor water quality,
each with its own strengths and limitations. However, the use of a combination of methods is necessary to get a
comprehensive understanding of water quality and its changes over time. Despite the challenges and limitations, it is
important to continue improving and developing these methods for accurate and reliable water quality measurement.
This information is essential for effective water management policies, public health protection, and preservation of
ecosystems.

In the past, water quality has been measured by taking the water samples and sending them to the laboratories, and
examining them, which is very costly, time-consuming, and involves more human resources.Through this project, we
aim to provide a cost-effective and scalable solution for water quality assessment and management, contributing to
sustainable water resource management practices.The embedded nature of the system allows for compact and efficient
deployment in various environments, facilitating continuous monitoring of water quality.

VIIL. FUTURE SCOPE
We can add more sensors to cover the water quality more extensively.
e Chlorine Sensor: Monitoring free chlorine, chlorine dioxide, total chlorine, and free bromine in various water
sources.
e Conductivity Sensors: Indicate the water’s ability to conduct electricity.
e Dissolved Oxygen Sensors: Quantify the amount of oxygen dissolved in the water.
Also, we can add the feature to control the water supply to each flat depending upon user water usage.
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