
 

www.iejrd.com                                        SJIF: 6.549 1 

 

International Engineering Journal For Research & Development 
Vol.10           

Issue 1 
 

AIR FILTER WITH MONITORING SYSTEM 
1Mr. Khilari V.S., 2Ms.Hirole Shivmangal, 3Ms.Divate Mahananda  

Lecturer Department of Electronics & Telecommunication Engineering, SVSMD’s KKI Polytechnic, Akkalkot, 

Maharashtra, India.1 

Student, Department of Electronics & Telecommunication Engineering, SVSMD’s KKI Polytechnic, Akkalkot, 

Maharashtra, India.2,3 

vaijanathkhilari@gmail.com 

 

ABSTRACT  

Air pollution has become one of the major environmental and health-related problems in modern society. 

Increasing industrialization, vehicle emissions, dust particles, smoke, and harmful gases continuously affect air 

quality and human health. The proposed project titled “Air Filter with Monitoring System” is designed to monitor 

air quality and purify polluted air using intelligent sensing and filtration technologies. The system consists of air 

quality sensors, microcontrollers, filtration units, fans, display modules, and monitoring systems. The air quality 

sensors continuously detect harmful gases, dust particles, smoke, and pollutant concentration present in the 

surrounding environment. Based on the detected pollution level, the filtration system automatically activates and 

purifies the air using filters and air circulation mechanisms. The monitoring system displays real-time air quality 

information and provides alerts when pollution exceeds safe limits. The proposed system is useful in homes, 

hospitals, industries, offices, laboratories, schools, and public environments. The implemented system combines 

embedded systems, sensor technologies, and air purification mechanisms to create a smart, efficient, and reliable 

air purification solution. The system improves environmental conditions, reduces health risks, and promotes clean 

air management. 

INTRODUCTION 

An Air Filter with Monitoring System is an intelligent environmental monitoring and purification system designed 

to detect air pollution levels and improve air quality automatically. The system continuously monitors surrounding 

environmental conditions using air quality sensors and activates filtration units whenever pollution levels increase 

beyond predefined safe limits. 

The air monitoring and filtration system mainly consists of air quality sensors, dust sensors, gas sensors, 

microcontrollers, display units, air filters, exhaust fans, and communication modules. Air quality sensors detect 

harmful gases, smoke particles, dust concentration, and pollutant levels present in the atmosphere. The collected 

sensor information is processed using a microcontroller to analyze environmental conditions. 

The recent advancements in embedded systems and environmental monitoring technologies have facilitated the 

development of intelligent air purification systems. Modern air filtration systems are widely used in residential 

buildings, hospitals, industries, laboratories, educational institutions, and commercial environments to improve 

indoor air quality and protect human health. 

The air filtration system plays an important role in environmental protection and healthcare applications. Polluted 

air can cause respiratory diseases, allergies, asthma, headaches, and other serious health problems. The monitoring 

system continuously displays air quality conditions and helps users identify pollution levels in real time. 

The air filter system operation is challenging because pollution levels continuously change depending on 

environmental conditions, industrial emissions, and human activities. Proper synchronization of sensors, filtration 

units, fans, and monitoring systems is necessary for efficient air purification operation. Despite these challenges, 
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modern environmental monitoring technologies have made intelligent air filtration systems highly efficient and 

reliable. 

LITERATURE SURVEY 

Environmental monitoring systems are widely used in healthcare, industrial safety, smart city applications, and 

pollution control systems. Researchers have proposed different air filtration and monitoring systems capable of 

detecting pollutants and improving air quality automatically. 

Some researchers developed IoT-based air quality monitoring systems integrated with wireless communication 

technologies for real-time pollution monitoring. These systems continuously transmit environmental data to cloud 

servers and mobile applications for remote monitoring purposes. 

Other researchers proposed intelligent air purification systems using HEPA filters and activated carbon filters for 

removing dust particles, smoke, bacteria, and harmful gases from indoor environments. These systems improve 

air purification efficiency and reduce airborne contaminants. 

Researchers also developed sensor-based environmental monitoring systems using gas sensors and dust sensors 

to identify pollutant concentration accurately. These systems provide automatic control of filtration units 

according to detected pollution levels. 

Several air monitoring systems are developed using microcontrollers and embedded technologies to display real-

time air quality index values and environmental conditions. These systems help users maintain healthy 

environmental conditions. 

Artificial Intelligence and IoT technologies are increasingly used in air purification applications. Smart monitoring 

systems help users monitor air quality, pollution levels, and filtration performance remotely using mobile 

applications and cloud platforms. 

From the literature survey, it is observed that intelligent air filtration systems are becoming important in 

environmental protection and healthcare applications. These systems provide smart pollution control solutions, 

reduce health risks, and improve air quality management. 

IMPLEMENTATION & WORKING 

The below figure shows the complete block diagram of the Air Filter with Monitoring System including 

components like air quality sensors, microcontroller, filtration unit, display system, fan module, and power supply. 

Block Diagram 

 

Fig : Block Diagram of Air Filter with Monitoring System 
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The air filter with monitoring system works by continuously monitoring environmental air quality using sensors. 

The air quality sensors detect smoke, harmful gases, dust particles, and pollution concentration present in the 

surrounding environment. 

The sensor data is transmitted to the microcontroller for processing and analysis. The controller compares 

pollution levels with predefined threshold values. Whenever pollution exceeds safe limits, the controller activates 

the relay driver and turns ON the filtration fan system automatically. 

The filtration system removes harmful particles and circulates purified air into the environment. The LCD display 

continuously shows real-time air quality information and pollution levels. 

The system can monitor: 

• Smoke concentration 

• Dust particles 

• Harmful gases 

• Air Quality Index (AQI) 

• Temperature and humidity 

• Environmental pollution levels 

The monitoring system continuously updates environmental conditions and filtration status. 

METHODOLOGY 

Environmental pollution has become one of the major challenges in modern society due to industrial emissions, 

vehicle pollution, smoke, and dust particles. With the advancement of sensor technologies and embedded systems, 

intelligent air monitoring systems are increasingly used for environmental protection and healthcare applications. 

The Air Filter with Monitoring System is designed to monitor air quality and purify polluted air automatically. 

The system uses air quality sensors, gas sensors, dust sensors, microcontrollers, filtration units, display systems, 

and relay control circuits to monitor and control environmental air conditions. The sensors continuously detect 

pollutant concentration present in the atmosphere. 

The detected sensor information is processed using a microcontroller. The controller continuously compares 

detected pollution levels with predefined threshold values. Whenever the pollution level increases beyond safe 

limits, the controller activates the filtration unit automatically. 

The air filtration system uses filters and exhaust fans to remove harmful particles, smoke, dust, and gases from 

the environment. The purified air is then circulated back into the surrounding area. 

The monitoring system continuously displays real-time environmental conditions including pollution level, AQI 

value, and filtration status. The system may also generate alerts when pollution reaches dangerous levels. 

Now the air filtration system starts purifying polluted air according to detected environmental conditions. The 

filtration process continues until pollution levels return to safe limits. 

Step 1 : The air quality sensors continuously monitor environmental air conditions. 

Step 2 :The sensors detect smoke, dust particles, harmful gases, and pollutant concentration. 

Step 3 :The microcontroller receives and processes sensor data. 

Step 4 :The controller compares pollution levels with predefined threshold values. 

Step 5 :If pollution exceeds safe limits, the controller activates the filtration unit. 

Step 6 :The filtration fan circulates air through filtering materials and removes pollutants. 

Step 7 :The monitoring display continuously updates pollution level and system status. 
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Fig : Prototype Model of Air Filter with Monitoring System 

Advantages 

• Improves indoor air quality 

• Reduces health-related risks 

• Automatic pollution monitoring 

• Real-time environmental monitoring 

• Low power consumption 

• Easy operation and maintenance 

• Suitable for smart environmental applications 

• Reliable and efficient system 

Applications 

➢ Smart home environments 

➢ Hospitals and healthcare centers 

➢ Industrial pollution monitoring 

➢ Laboratories and research centers 

➢ Educational institutions 

➢ Commercial buildings and offices 

➢ Smart city environmental systems 

➢ Indoor air purification systems 

 

CONCLUSION & RESULT 

This demonstrates that the Air Filter with Monitoring System is efficient, reliable, and environmentally beneficial. 

The system can be used for environmental monitoring, healthcare protection, industrial pollution control, and 

smart building applications. 

The air monitoring system successfully detects environmental pollution and automatically activates air 

purification mechanisms according to pollution levels. The system provides real-time environmental monitoring 

and improves air quality effectively. 
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By successful completion of this work, it was concluded that embedded systems and environmental monitoring 

technologies can significantly improve air quality management systems. Intelligent air filtration systems can 

reduce pollution-related health risks and provide healthier living environments. 

The system worked well in local environmental conditions and responded according to expectations. The 

implemented system uses air quality sensors, filtration units, microcontrollers, display systems, and relay control 

circuits to create an intelligent environmental protection solution. 

Air purification technology can be further improved using IoT technologies, cloud-based environmental 

monitoring systems, Artificial Intelligence algorithms, and smart city integration technologies. The proposed 

system contributes toward the development of intelligent environmental monitoring and pollution control systems. 
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