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Abstract: Environmental pollution has become one of the most critical challenges in modern society due to rapid 

industrialization, urban expansion, population growth, and increased use of fossil fuels. Among the various forms of 

pollution, air pollution and noise pollution are the most prevalent and harmful, as they directly affect human health, 

workplace safety, and environmental sustainability. Poor air quality caused by the presence of toxic gases and 

particulate matter can lead to serious health issues such as respiratory diseases, asthma, and cardiovascular disorders. 

Similarly, prolonged exposure to high noise levels in industrial environments can result in hearing impairment, mental 

stress, fatigue, and reduced productivity. Therefore, continuous monitoring of air quality and sound levels is essential to 

ensure safe and healthy working conditions. The Industrial Air Quality and Noise Pollution Monitoring System is 

designed to provide an efficient and reliable solution for detecting harmful environmental conditions in real time. The 

system is built using the ESP32 microcontroller, which serves as the central processing unit responsible for acquiring, 

processing, and analyzing sensor data. An MQ-2 gas sensor is used to detect the presence of combustible and hazardous 

gases such as LPG, smoke, and other volatile gases, while a sound sensor continuously measures ambient noise levels. 

These sensors collect environmental data and send it to the ESP32 for analysis and comparison with predefined safety 

threshold 

 

I. INTRODUCTION 

 

Industrial growth plays a vital role in economic development, but it also leads to various environmental challenges, 

particularly air and noise pollution. Industries release harmful gases, particulate matter, and other pollutants into the 

atmosphere through manufacturing processes, machinery operation, and fuel combustion. At the same time, heavy 

equipment and industrial machines generate high levels of noise, which can affect the health and productivity of 

workers and nearby communities. Prolonged exposure to polluted air can cause respiratory diseases, while excessive 

noise can lead to hearing problems, stress, and other health issues. Therefore, monitoring and controlling these 

pollutants is essential for maintaining a safe and healthy industrial environment. 

 

An industrial air quality and noise pollution monitoring system is designed to continuously measure and analyze 

environmental parameters within industrial areas. Using various sensors and monitoring technologies, the system can 

detect pollutants such as gases, particulate matter, and noise levels in real time. The collected data can be processed and 

displayed to help industries take timely actions to reduce pollution and comply with environmental regulations. Such 

monitoring systems not only improve workplace safety but also contribute to environmental protection by ensuring that 

pollution levels remain within permissible limits. 

 

II.  LITERATURE SURVEY 

 

A Industrial Air Quality and Noise Pollution Monitoring System is designed to monitor environmental conditions in 

industrial areas to protect human health and maintain environmental standards. Many researchers have developed 

monitoring systems using sensors, microcontrollers, wireless sensor networks, and IoT technologies to measure 

parameters such as carbon monoxide (CO), carbon dioxide (CO₂), particulate matter, and noise levels. These systems 

collect real-time data using gas sensors and sound sensors and transmit the information to a central monitoring unit or 

cloud platform for analysis. The literature shows that integrating air quality and noise monitoring into a single system 

improves efficiency and enables industries to take immediate action when pollution levels exceed permissible limits. Such 
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monitoring systems are cost-effective, provide continuous environmental surveillance, and help regulatory authorities 

ensure compliance with pollution control standards. 

 

III. PROBLEM STATEMENT 

 

Industrialization has significantly increased environmental pollution, particularly in the form of air pollution and noise 

pollution within industrial areas. Harmful gases, particulate matter, and excessive noise generated by machinery and 

industrial processes can negatively impact the health of workers, nearby residents, and the surrounding ecosystem. 

Traditional monitoring methods are often manual, time-consuming, and unable to provide real-time data for quick 

decision-making. Therefore, there is a need for an efficient industrial air quality and noise pollution monitoring system 

that can continuously measure environmental parameters such as gas concentration, particulate levels, and noise 

intensity. Such a system can provide real-time monitoring, early warnings, and accurate data to help industries maintain 

environmental standards, ensure worker safety, and reduce the adverse effects of pollution. 

 

IV. BLOCK DIAGRAM 

 

 
Fig.1: Block diagram 

 

V.  CIRCUIT DIAGRAM 

 

 
Fig.2: Circuit Diagram 
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VI. FLOW CHART 

 

 
Fig.3: Flow Chart 

 

VII.       SYSTEM ARCHITECTURE OVERVIEW 

 

The Industrial Air Quality and Noise Pollution Monitoring System is a comprehensive solution designed to monitor and 

manage air quality and noise pollution in industrial environments. The system integrates various sensors, data 

acquisition, and communication technologies to provide real-time monitoring and alerts. Sensors detect pollutants like 

CO, CO2, NOx, SO2, and PM2.5, as well as noise levels and weather conditions. The Data Acquisition Unit (DAU) 

collects and processes data, transmitting it to the cloud or a server for storage, analytics, and alerts. Users can access 

real-time data and receive notifications through a web-based dashboard or mobile app. The system enables industrial 

facilities to ensure regulatory compliance, protect worker health, and reduce environmental impact. 

 

 
Fig.4: System Architecture 

 

The system architecture shown in Fig.4 centers around an *ESP32 microcontroller* that acts as the core controller for 

an industrial air‑quality and noise‑pollution monitoring setup. The ESP32 receives data from several sensors: a 
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*DHT11* (temperature & humidity sensor), *MQ‑5*, *MQ135*, and *MQ‑3* gas sensors (detecting various 

pollutants like CO, CO₂, NOₓ, etc.). The power supply feeds the entire circuit, providing the necessary voltage for all 

components.The ESP32 processes the sensor inputs, performs logical operations, and drives output devices such as an 

*LCD display* that shows real‑time readings. The controller also communicates over *Wi‑Fi* to the *Blynk* cloud 

platform, enabling remote monitoring through a web‑based dashboard or a mobile app with the Blynk application. This 

connectivity allows industrial facilities to ensure regulatory compliance, protect worker health, and reduce 

environmental impact by tracking air quality and noise levels continuously.  

 

VIII.      WORKING PRINCIPLE 

 

The Industrial Air Quality and Noise Pollution Monitoring System is a comprehensive solution designed to monitor and 

manage air quality and noise pollution in industrial environments. The system integrates various sensors, data 

acquisition, and communication technologies to provide real-time monitoring and alerts. Sensors detect pollutants like 

CO, CO2, NOx, SO2, and PM2.5, as well as noise levels and weather conditions.The Data Acquisition Unit (DAU) 

collects data from sensors at regular intervals, processes it, and stores it temporarily. The DAU transmits the collected 

data to a cloud-based server or a local server using wired or wireless communication protocols (e.g., Wi-Fi, Ethernet, or 

cellular networks). The server processes the received data, applying algorithms to detect anomalies, calculate indices, 

and generate alerts. Users access real-time data through a web-based dashboard or mobile app, enabling them to 

monitor air quality and noise pollution levels remotely.Automated alerts are sent to designated personnel when 

pollutant levels exceed predefined thresholds, ensuring prompt action. The system generates reports and provides 

analytics on historical data, helping identify trends and areas for improvement. This enables industrial facilities to 

ensure regulatory compliance, protect worker health, and reduce environmental impact. The Industrial Air Quality and 

Noise Pollution Monitoring System provides a proactive approach to managing industrial environmental impacts, 

ensuring a safer, healthier, and more sustainable workplace. By leveraging advanced technologies, industries can 

minimize their environmental footprint and promote a culture of sustainability. 

 

IX.       RESULTS AND DISCUSSION 

 

The industrial air quality and noise pollution monitoring system, centered on an ESP32 microcontroller, yields real‑time 

measurements of environmental parameters such as temperature, humidity, and concentrations of gases (CO, CO₂, NOₓ, 

etc.) detected by sensors DHT11, MQ‑5, MQ135, and MQ‑3. The results are displayed on an LCD screen and transmitted 

via Wi‑Fi to the Blynk cloud platform, enabling remote access through a web dashboard or mobile app for continuous 

monitoring and data logging.The discussion of the system highlights its effectiveness in providing actionable insights for 

regulatory compliance, worker health protection, and environmental impact reduction. By integrating low‑cost sensors 

with IoT capabilities, the setup offers scalable, real‑time analytics that help industries identify pollution trends, trigger 

alerts for threshold exceedances, and implement timely mitigation measures, thereby enhancing overall safety and 

sustainability of industrial operations.  

 

 
Fig.5: Top view of EV charging and parking system 
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X.       CONCLUSION 
 

The industrial air quality and noise pollution monitoring system, leveraging an ESP32 microcontroller and IoT 

connectivity, provides an effective solution for real-time monitoring and management of environmental parameters in 

industrial settings. By integrating sensors, Wi-Fi communication, and cloud-based analytics, the system enables 

proactive measures to ensure regulatory compliance, protect worker health, and reduce environmental impact. Its 

scalability and remote accessibility make it a valuable tool for industries aiming to enhance safety, sustainability, and 

operational efficiency. 
 

XI.       FUTURE WORK 
 

The future scope of the industrial air quality and noise pollution monitoring system is vast and promising. Some potential 

areas of development include: 

     Integration with AI and ML: Incorporating machine learning algorithms to predict pollution trends, identify patterns, 

and provide predictive insights for proactive measures.  

     Expanded sensor capabilities: Adding sensors to detect a wider range of pollutants, such as particulate matter (PM1, 

PM10), volatile organic compounds (VOCs), and other hazardous gases. 

     Edge computing: Implementing edge computing capabilities to process data at the source, reducing latency and 

improving real-time decision-making. 

     IoT ecosystem integration: Integrating with other IoT devices and systems, such as industrial automation systems, to 

create a more comprehensive and connected industrial environment. 

     Advanced data analytics: Developing more sophisticated data analytics capabilities to provide deeper insights into 

pollution trends and patterns. 

     Mobile app enhancements: Enhancing the mobile app to provide more features, such as alerts, notifications, and data 

visualization. 

     Industry-specific solutions: Developing industry-specific solutions tailored to the unique needs of different sectors, such 

as manufacturing, oil and gas, or construction. 
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