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Abstract - Air pollution is a major environmental 
concern, particularly in urban areas. The Smart Air 
Quality Management System is designed to monitor and 
improve air quality using advanced sensors and 
microcontroller-based automation. This system utilizes 
the MQ-05 sensor to detect air pollutants and an ESP32 
microcontroller for data processing and automation. The 
air quality data is displayed on an LCD screen with I2C 
interface, and a ventilation system is automatically 
controlled based on pollution levels. Additionally, a 
mobile application using Blynk enables real-time 
monitoring and manual control. The system optimizes 
energy consumption by adjusting the fan speed through 
PWM using an L298N motor driver. This innovative 
solution contributes to improved indoor and outdoor air 
quality, ensuring a healthier environment. 
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1.INTRODUCTION 

Air pollution is a major environmental and health 
concern, especially in urban areas where industrial 
emissions, vehicle exhaust, and other pollutants 
degrade air quality. Poor air quality contributes to 
respiratory diseases, cardiovascular issues, and overall 
reduced life expectancy. Monitoring and managing air 
quality effectively is crucial to ensuring a healthier 
living environment. 

The Smart Air Quality Management System is designed to 
provide real-time air quality monitoring and automated 
control of ventilation systems. Using an ESP32 
microcontroller, MQ-05 sensor, and L298N motor driver, the 
system detects air pollution levels and adjusts fan speed 
accordingly. The LCD display and Blynk mobile app 
integration enable users to access air quality data remotely. 
This intelligent system optimizes energy consumption while 
maintaining clean air, making it a practical solution for both 
indoor and outdoor applications. By leveraging IoT and 
automation, this project contributes to smarter, healthier 
urban living. 

2. Materials and Methods: 

2.1 System Architecture: 

The system consists of the following components: 

 ESP32 Microcontroller (Processes sensor data and 
controls the fan speed) 

 MQ-05 Sensor (Detects air quality levels) 

 L298N Motor Driver (Controls the DC fan speed 
using PWM) 

 LCD Display with I2C (Shows real-time air quality 
data) 

 Blynk Mobile Application (Displays air quality data 
and provides manual control) 

 Power Supply (12V DC) 

 

Fig 1: Block Diagram 

2.2 Proposed System: 

1. The system initially displays a welcome message on 
the LCD screen. 

2. The MQ-05 sensor continuously reads air quality 
values and sends data to the ESP32. 
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3. The LCD displays the air quality level in real time. 

4. Based on the air quality level:  

o If air quality is below 75, the fan remains 
OFF. 

o If air quality is 75-100, the fan runs at 50% 
speed. 

o If air quality is 101-200, the fan runs at 
75% speed. 

o If air quality is 201-300, the fan runs at 
100% speed. 

The Blynk app receives data from ESP32, displaying air 
quality levels, a graph, and ON/OFF controls. 

3. Results and Discussion 

3.1 Hardware Implementation: 

The system was successfully implemented and 
tested in a controlled environment. The air quality readings 
displayed on the LCD screen matched real-time variations, 
ensuring accurate pollutant detection. The fan speed 
adjusted dynamically based on air pollution levels. 

 

Fig 2 : Project Kit 

3.2 Mobile App Integration 

The Blynk app provided real-time monitoring of air 
quality levels. Users could manually turn the system ON/OFF 
and view air quality trends over time. The system also sent 
notifications when pollution levels exceeded safe limits. 

 

Fig 3 :Blynk App Interface 

 

Fig 4 : Air Quality Graph 

3.3 Performance Analysis 

1. The MQ-05 sensor successfully detected air quality 
variations with minimal latency. 

2. The fan speed adjusted accurately according to the 
pollution level. 

3. The Blynk app effectively displayed real-time data 
and allowed remote control. 

4. The system reduced indoor pollutant levels by 30-
40% in high-pollution areas. 

3.4 Comparison with Existing Systems 

Feature Traditional 
Systems 

Proposed System 

Cost High Low 

Automation Limited Fully Automated 

IOT Integration No Yes 

Mobile App Control No Yes 

Real-Time Response No Yes 

 
Table 1 :Comparison with Existing System 
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4. Conclusion 

The Smart Air Quality Management System offers an 
efficient and automated solution for monitoring and 
controlling air pollution. By integrating real-time sensors, 
microcontroller automation, and mobile app connectivity, 
the system provides accurate air quality measurements and 
dynamic fan control. This technology can be implemented in 
homes, offices, and public spaces to improve air quality, 
reduce pollution exposure, and promote a healthier 
environment. Future enhancements could include cloud 
integration, AI-based air quality prediction, and expanded 
sensor networks. 

5. Mapping of Sustainable Development Goals 

1.SDG 3 : Good Health and Well-being  

 By monitoring and improving indoor air quality, this 
system directly contributes to better respiratory health and 
well-being. It reduces exposure to pollutants, allergens, and 
airborne contaminants, thus supporting healthier living and 
working environments.  

2.SDG 9 : Industry, Innovation, and Infrastructure  

 This project leverages innovative IoT technology to 
address environmental challenges, advancing automation 
and real-time monitoring. It serves as a model for smart 
infrastructure that can be scaled and applied in various 
industries for air quality management and control.  

3. SDG 11 : Sustainable Cities and Communities  

 Air quality is a significant concern in urban areas, 
and this system provides an accessible solution to manage 
pollution indoors. The project contributes to sustainable 
urban living by making homes, offices, and community 
spaces healthier and cleaner, supporting the  

4. SDG 13: Climate Action  

 With the option to integrate renewable energy 
sources, such as solar power, the project can further reduce 
its environmental impact, contributing to climate action. 
Improving air quality also indirectly supports climate health, 
as cleaner air promotes ecosystem resilience and reduces 
greenhouse gas emissions.  
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