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Abstract: Air pollution, a concern both indoors and outdoors, necessitates effective solutions. While indoor 

air purifiers gain popularity, outdoor air quality remains crucial. Incorporating solar electricity into 

outdoor air purification systems offers a sustainable approach. These systems, powered by photovoltaic 

technology, filter contaminants from outdoor air, mitigating pollution and reducing reliance on non-

renewable energy sources. Solar-powered solutions not only enhance air quality but also combat climate 

change by curbing greenhouse gas emissions. HEPA filters in indoor appliances further improve air 

quality, especially beneficial for individuals with respiratory conditions like asthma.  
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I. INTRODUCTION 

Air pollution, a concern both indoors and outdoors, necessitates effective solutions. While indoor air purifiers gain 

popularity, outdoor air quality remains crucial. Incorporating solar electricity into outdoor air purification systems 

offers a sustainable approach. These systems, powered by photovoltaic technology, filter contaminants from outdoor 

air, mitigating pollution and reducing reliance on non-renewable energy sources. Solar-powered solutions not only 

enhance air quality but also combat climate change by curbing greenhouse gas emissions. HEPA filters in indoor 

appliances further improve air quality, especially beneficial for individuals with respiratory conditions like asthma.  

Air pollution poses a significant health challenge amidst modernization, affecting both indoor and outdoor 

environments. Recent research highlights the adverse effects on health, with approximately 4 million premature deaths 

attributed to indoor air pollution. Increasing demand for air purifiers reflects the urgency to combat pollutants, 

especially in highly polluted areas like New Delhi or Patna. These devices, utilizing renewable energy sources like solar 

power, offer a sustainable solution, reducing reliance on non-renewable energy and curbing greenhouse gas emissions.    

 

II. TECHNOLOGY USED 

Air pollution, a concern both indoors and outdoors, necessitates effective solutions. While indoor air purifiers gain 

popularity, outdoor air quality remains crucial. Incorporating solar electricity into outdoor air purification systems 

offers a sustainable approach. These systems, powered by photovoltaic technology, filter contaminants from outdoor 

air, mitigating pollution and reducing reliance on non-renewable energy sources. Solar-powered solutions not only 

enhance air quality but also combat climate change by curbing greenhouse gas emissions. HEPA filters in indoor 

appliances further improve air quality, especially beneficial for individuals with respiratory conditions like asthma.  

Air pollution poses a significant health challenge amidst modernization, affecting both indoor and outdoor 

environments. Recent research highlights the adverse effects on health, with approximately 4 million premature deaths 

attributed to indoor air pollution. Increasing demand for air purifiers reflects the urgency to combat pollutants, 

especially in highly polluted areas like New Delhi or Patna. These devices, utilizing renewable energy sources like solar 

power, offer a sustainable solution, reducing reliance on nonrenewable energy and curbing greenhouse gas emissions. 

Effective in removing contaminants, they benefit allergy sufferers and asthmatics while aiding in disease prevention by 

eliminating viruses and bacteria.  

The air purifier employs a multi-stage filtration system to effectively remove airborne contaminants.  

1) Pre-filter: This initial filter captures large particles such as dust, hair, and pet dander, preventing them from clogging 

subsequent filters and extending their lifespan.  
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2) Activated Carbon Filter: Next, the activated carbon filter adsorbs odors, gases, and volatile organic compounds 

(VOCs) from the air, trapping them within its porous structure.  

3) HEPA Filter: The HEPA filter, or High Efficiency Particulate Air filter, is highly efficient in capturing microscopic 

particles like pollen, mold spores, bacteria, and viruses, ensuring clean and purified air.  

4) UV Light: The UV light serves as an additional layer of protection by sterilizing the air, neutralizing bacteria, 

viruses, and other pathogens that may pass through the filters.  

The air purifier is equipped with intake and outlet fans to facilitate airflow through the filtration system. The 40-watt 

solar panel harnesses sunlight to power the air purifier, while the 6Ah battery backup ensures uninterrupted operation, 

even during periods of low sunlight or at night, making it a sustainable and reliable solution for air purification 

 

III. METHODOLOGY 

Air Purifier Design Process:  

Target Environment Analysis: We begin by studying the intended environment's air quality. This involves identifying 

dominant pollutants like dust, smoke, or allergens.  

Filter Technology Exploration: We delve into various filter options - HEPA filters for fine particles, carbon filters for 

gases, and pre-filters for large dust particles.  

Optimal Filter Selection: Based on the air quality analysis, we choose the most effective filter combination to target the 

primary pollutants in the target environment. 4) Modular Design: The air purifier's internal structure is designed to 

accommodate the chosen filters, ensuring optimal airflow and maximizing filter efficiency. 5) Fan Selection: High-

quality fans are selected based on size, efficiency ratings, and compatibility with the designed module. Rating of fans at 

inlet & outlet is 27.6 watt,12v DC,2.30 Amp current ,Speed=4700Rpm  

6) Sustainable Power Integration: To achieve a sustainable design, we incorporate a 40-watt solar panel for primary 

power. A backup battery will be sized to handle periods of low sunlight, rating of battery is 6Ah ,12v. 7) Prototype 

Assembly and Analysis: Finally, we assemble the air purifier prototype, integrating the chosen filters, solar panel, 

battery, and fan. The system's performance is then analyzed to ensure effectiveness.  

 

IV. MODULE IMAGES 
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V. CONCLUSION 

 This solar-powered air purifier cleans air and improves qual quality (red AQI to green). It passed tests (suction, air 

quality) and is user-friendly. Future upgrades include a virus-killing transducer and a mobile app for monitoring. 

Powered by a 12V solar panel and battery, it's efficient, affordable, and eco-friendly. This design helps people breathe 

easier and provides cleaner air for all.  

 

REFERENCES 

[1]. International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056 Volume: 10 Issue: 

04 | Apr 2023 www.irjet.netDesign and analysis of Air purifier p-ISSN: 2395-0072 Abhishek Mishra1, Ayush 

Kakani2 , Ayush Shah3, Lester Dsouza4 , Prof. Dhaval Birajdar1 1,2,3,4 UG Student, Dept. of Mechanical 

Engineering,  Dwarkadas J. Sanghvi College of Engineering, Mumbai, India. 5Assistant Professor, Dept. 

of Mechanical Engineering, Dwarkadas J. Sanghvi College of Engineering, Mumbai, India   

[2]. Journal of Thermal Engineering, Vol. 5, No. 2, Special Issue 9, pp. 22-28, February, 2019 Yildiz Technical 

University Press, Istanbul, Turkey A REVIEW OF GENERAL AND MODERN METHODS OF AIR 

PURIFICATION Aditya Roy, Chetan Mishra, Sarthak   

[3]. 2020 International Conference on Data Science, Arti cial Intelligence, and Business Analytics (DATABIA) 

Air Pollution Monitoring System Using Waspmote Gases Sensor Board in Wireless Sensor Network Baihaqi 

Siregar Department of Information Technology Faculty of Computer Science   

[4]. Proc. XXVIII International Scientific Conference  Electronics - ET2019, September 12 - 14, 2019, Sozopol, 

Bulgaria Portable Air Purifier with Air Quality Monitoring Sensor Marin Berov Marinov, Dimitar Iliev Iliev, 

Todor Stoy nov Djamiykov, Ivan Vladimirov Rachev, Katya Konstantinova Asparuhova Department of 

Electronics, Faculty of Electronic Engineering and Technologies Technical University of Sofia 8 Kliment 

Ohridski Blvd., 1756 Sofia, Bulgaria 

[5]. SOLAR POWERED OUTDOOR AIR PURIFIER Anoop Dubey, Anand Kumar Pandey, Akhilesh, 

Abhimanyu Singh, Aditya Sahani*5, Manish Kumar*6, Rahul Patel*77Department Of Mechanical 

Engineering, KIPM.  

[6]. Smart air purifier suitable for small public spaces Pawel Idziak1,*, Michal Gojtowski2 1PUT Poznan 

University of Technology, Department Electrical Engineering Poznan ul. Piotrowo 3A Poland 2WUT 

Production Department, 91944 Les Ulis Cedex A, France  


