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Abstract Indoor air quality (IAQ) is an important aspect of overall health and well-
being, as poor air quality can lead to a variety of health issues. In recent years, the 
use of microcontroller-based systems, such as Arduino, has become increasingly 
popular in the monitoring of IAQ. This paper presents the design and implemen-
tation of an IAQ monitoring system using an Arduino microcontroller and various 
sensors to measure pollutants such as particulate matter, volatile organic compounds, 
and carbon monoxide. The system collects data from the sensors and displays it on a 
screen or sends it to a computer or smartphone for further analysis. This system can 
be used in a variety of settings, such as homes, offices, and schools, to help improve 
the overall air quality and promote healthier living environments. This system can be 
used as a model for those who want to monitor their indoor air quality. The system is 
designed to be user-friendly and easy to set up, making it accessible to a wide range 
of users. The Arduino microcontroller serves as the brain of the system, control-
ling the communication between the various sensors and the display or computer/ 
smartphone. The sensors used in the system are carefully selected to ensure accurate 
and reliable measurements of pollutants in the air. One of the main novelties of the 
Arduino-based IAQ system is its low cost and ease of use. The system is relatively 
inexpensive and can be easily assembled and programmed, making it accessible to a 
wide range of users, including individuals, small businesses, and educational institu-
tions. Additionally, the Arduino-based IAQ system allows for real-time monitoring 
of air quality, which can provide valuable insights into the quality of indoor air and 
potential health hazards. This information can be used to inform decision-making 
and interventions, such as adjusting ventilation, air purifiers, or HVAC systems, to 
improve the air quality and protect occupants’ health. Overall, the Arduino-based 
IAQ monitoring system is a novel and accessible solution that has the potential to 
improve indoor air quality and promote healthier indoor environments. 
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1 Introduction 

Indoor air quality (IAQ) refers to the quality of air within and around buildings and 
structures. It is a growing concern as people spend the majority of their time indoors, 
where the air can be up to five times more polluted than outdoor air. Poor indoor air 
quality can lead to a variety of health issues, such as headaches, respiratory problems, 
and even cancer. In recent years, the use of microcontroller-based systems, such as 
Arduino, has become increasingly popular in the monitoring of IAQ [1]. 

An IAQ monitoring system using an Arduino microcontroller can be designed 
and implemented to measure pollutants such as particulate matter, volatile organic 
compounds, and carbon monoxide. The system can collect data from various sensors, 
display it on a screen or send it to a computer or smartphone for further analysis. 
This allows individuals to monitor the air quality in their homes, offices, and other 
indoor spaces, and take necessary actions to improve it. In this paper, we will discuss 
the design and implementation of such a system using an Arduino microcontroller 
and various sensors, as well as its potential applications and benefits for promoting 
healthier living environments. 

The use of an Arduino microcontroller in an IAQ monitoring system offers several 
advantages. First, it is a low-cost solution that can be easily set up and used by a 
wide range of individuals and organisations. Second, the Arduino microcontroller 
allows for real-time monitoring and data collection, providing accurate and up-to-
date information on the air quality in a given space. Third, the system can be easily 
integrated with other smart devices or connected to the internet for remote monitoring 
and control, allowing individuals to monitor their IAQ from anywhere, at any time 
[2]. 

In addition, the use of various sensors in an IAQ monitoring system allows for a 
comprehensive measurement of different pollutants in the air. For example, partic-
ulate matter sensors can measure the concentration of dust, pollen, and other parti-
cles in the air, while volatile organic compound sensors can detect the presence of 
harmful chemicals and gases. By measuring different pollutants in the air, the system 
can provide a more complete picture of the air quality in a given space. 

In conclusion, the IAQ monitoring system using an Arduino microcontroller 
is a cost-effective, user-friendly, and reliable way to measure and improve indoor 
air quality. This system can be used by anyone who wants to monitor the indoor 
air quality of their living or working spaces, and it can be easily integrated into 
other smart devices. This system can help individuals take proactive steps towards 
improving their health and well-being by providing real-time information on the air 
quality of their indoor environments [3, 4]. 

Some more in-depth novelties of the Arduino-based IAQ system are as follows:

• Customisable sensor integration: The Arduino-based IAQ system is highly 
customisable, allowing users to integrate a variety of sensors that can measure 
different air quality parameters. This flexibility enables users to choose the specific 
sensors that are most relevant to their indoor environment and air quality concerns.
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• Real-time data collection and analysis: The system collects and analyses data in 
real time, allowing users to monitor air quality continuously and identify changes 
or trends in the data. This feature is particularly useful in environments where air 
quality can change quickly, such as in homes with pets, smokers, or high humidity 
levels.

• User-friendly programming: Arduino is a user-friendly platform, with a large 
community of users who have developed code and tutorials for various projects. 
This accessibility makes it easier for users with limited programming experience 
to set up and operate the IAQ system.

• Low cost: The Arduino-based IAQ system is relatively low-cost compared to 
commercial air quality monitoring systems. This affordability makes it accessible 
to individuals, small businesses, and educational institutions, who may not have 
the budget for more expensive systems.

• Open-source platform: The Arduino platform is open-source, which means that the 
software and hardware specifications are publicly available. This feature allows 
users to modify and customise the system to meet their specific needs, as well as 
collaborate with other users to improve the system’s. 

The paper on Arduino-based IAQ is organised into several sections that provide a 
comprehensive overview of the system’s design, development, and applications. The 
introduction provides background information on the importance of indoor air quality 
monitoring and introduces the Arduino platform as a low-cost and accessible solu-
tion. The subsequent section discusses the system’s hardware components, including 
the Arduino board and various sensors, and describes how they are integrated and 
calibrated for accurate data collection. The paper then explains the software and 
programming used to collect, process, and visualise the data. The results section 
presents the data collected from the system and discusses the trends and insights that 
can be derived from the data. Finally, the paper concludes with a discussion of the 
system’s potential applications and future directions for research and development. 
Throughout the paper, the authors provide detailed technical information and prac-
tical advice to help readers replicate and customise the Arduino-based IAQ system 
for their specific needs [5]. 

2 Proposed Approach 

The block diagram of proposed approach shown in Fig. 1. It’s a device that takes data 
from the environment that has been selected for our research purpose. The device is 
built with various sensors, and they take data by sensing from the environment. The 
sensors take analog data from the environment which is to be converted into digital 
with the help of Arduino and preprocessing is also carried out at the first stage, then 
the air quality is displayed on the display. The data is also stored on the server for 
analysis purposes. The first is the data acquisition stage where data is captured using
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Fig. 1 Arduino-based IAQ. Sensor units—DHT sensor, particulate matter (PM) sensor, CO2 
sensor; power source—battery, switch; microcontrollers—Arduino Mega 2560, ESP 32 module; 
display—20 × 4 liquid crystal display 

sensors. In next stage, data is taken as the input by the microcontroller and after 
processing of the data microcontroller sends the out to display unit. 

3 Related Work 

There have been several studies and projects on using Arduino microcontrollers for 
indoor air quality (IAQ) monitoring. One study published in the Journal of Ambient 
Intelligence and Humanized Computing in 2017 described the design and implemen-
tation of an IAQ monitoring system using an Arduino microcontroller and various 
sensors to measure pollutants such as temperature, humidity, carbon monoxide, 
and volatile organic compounds. The system collected data from the sensors and 
displayed it on an LCD screen, and the data was also sent to a computer for further 
analysis. The authors of the study found that the system was able to accurately 
measure the pollutants in the air and could be a useful tool for monitoring IAQ in 
residential and commercial buildings [6]. 

Another project developed an IAQ monitoring system using an Arduino micro-
controller and various sensors to measure pollutants such as particulate matter and 
volatile organic compounds. The system was able to collect data from the sensors in 
real time and display it on an OLED screen. The data was also sent to a computer 
for further analysis. The authors of the project found that the system was able to 
accurately measure the pollutants in the air and could be a useful tool for monitoring 
IAQ in a variety of settings, such as homes, offices, and schools [7]. 

In addition, there are various IAQ monitoring systems available in the market 
which uses Arduino and various sensors to monitor the air quality, such as the Arduino 
Air Quality Monitoring Station, the Arduino Indoor Air Quality Monitoring System, 
and many more. These systems are widely used in different settings and are capable 
of measuring pollutants such as particulate matter, volatile organic compounds, and 
carbon monoxide [8].
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Another example of research on using Arduino microcontrollers for IAQ moni-
toring is a study published in the journal Measurement in 2019, where the authors 
proposed an IAQ monitoring system using an Arduino microcontroller and various 
sensors to measure pollutants such as temperature, humidity, carbon monoxide, and 
volatile organic compounds. The system used a web server to collect and display the 
data in real time and also sent the data to a cloud server for storage and further anal-
ysis. The authors of the study found that the system was able to accurately measure 
the pollutants in the air and could be a useful tool for monitoring IAQ in residential 
and commercial buildings [9]. 

Another study published in the Journal of Environmental Health Research in 2020, 
proposed an IAQ monitoring system using an Arduino microcontroller and various 
sensors to measure pollutants such as particulate matter, volatile organic compounds, 
and carbon monoxide. The system used a wireless communication module to send 
the data to a remote server for storage and analysis. The authors of the study found 
that the system was able to accurately measure the pollutants in the air and could be 
a useful tool for monitoring IAQ in a variety of settings, such as homes, offices, and 
schools [10]. 

IAQ monitoring using Arduino is a study published in the International Journal 
of Environmental Research and Public Health in 2020, where the authors proposed 
an IAQ monitoring system using an Arduino microcontroller and various sensors 
to measure pollutants such as temperature, humidity, carbon monoxide, and volatile 
organic compounds. The system collected data from the sensors and displayed it 
on an OLED screen, and the data was also sent to a computer for further analysis. 
The authors of the study found that the system was able to accurately measure the 
pollutants in the air and could be a useful tool for monitoring IAQ in residential and 
commercial buildings [11]. 

Another study published in the Journal of Cleaner Production in 2021 proposed 
an IAQ monitoring system using an Arduino microcontroller and various sensors to 
measure pollutants such as particulate matter and volatile organic compounds. The 
system used a wireless communication module to send the data to a remote server 
for storage and analysis. The authors of the study found that the system was able to 
accurately measure the pollutants in the air and could be a useful tool for monitoring 
IAQ in a variety of settings, such as homes, offices, and schools [12]. 

Another study published in the 2022, this paper presents an indoor air quality 
monitoring system based on a wireless sensor network and Arduino boards. The 
system is capable of measuring temperature, humidity, carbon dioxide, and other air 
pollutants and can be connected to a web-based platform for remote monitoring and 
data analysis [13]. 

Smart Indoor Air Quality Monitoring System Using Low-Cost Sensors and 
Arduino published in 2023. This paper presents a smart IAQ monitoring system 
using low-cost sensors and an Arduino board. The system is capable of measuring 
temperature, humidity, carbon dioxide, and particulate matter and can be connected 
to a mobile application for real-time monitoring and data analysis [14]. 

A Portable and Low-Cost IAQ Monitoring System Based on Arduino published in 
2022. This paper describes a portable and low-cost IAQ monitoring system based on
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Arduino boards and various sensors. The system is capable of measuring temperature, 
humidity, carbon dioxide, and particulate matter and can be connected to a mobile 
application for real-time monitoring and data analysis [15]. 

One potential research gap in the Arduino-based IAQ monitoring system is the lack 
of standardisation in sensor selection and calibration. While the Arduino platform 
allows for the integration of various sensors to measure different IAQ parameters, 
there is currently no standardised method for selecting and calibrating these sensors 
for accurate and reliable data collection. This could lead to inconsistencies in data 
interpretation and limit the comparability of results across different studies. Another 
research gap is the limited exploration of the potential applications of the Arduino-
based IAQ monitoring system beyond residential and office environments. While 
many studies have focused on using the Arduino platform for low-cost and portable 
IAQ monitoring in these settings, there is limited research on its potential applications 
in other indoor environments such as hospitals, schools, or industrial facilities. 

Finally, there is also a research gap in the exploration of how the Arduino-based 
IAQ monitoring system can be integrated with other technologies such as machine 
learning algorithms or cloud-based platforms for more advanced data analysis and 
interpretation. While some studies have started exploring these possibilities, there is 
still a need for further research on how to effectively integrate and optimise these 
technologies to enhance the accuracy and reliability of IAQ monitoring. 

In conclusion, there have been several studies and projects that have demonstrated 
the feasibility and effectiveness of using Arduino microcontrollers for IAQ moni-
toring. These studies have shown that an IAQ monitoring system using an Arduino 
microcontroller and various sensors can be an effective and low-cost solution for 
monitoring and improving indoor air quality in a variety of settings. These studies 
have also highlighted the importance of remote monitoring and data storage, which 
can be achieved by connecting the system to the internet or a cloud server for further 
analysis. 

4 Methodology 

The working of an IAQ monitoring system using an Arduino microcontroller involves 
several key components: the Arduino microcontroller, various sensors, and a display 
or computer/smartphone for data analysis. 

The Arduino microcontroller serves as the brain of the system, controlling the 
communication between the various sensors and the display or computer/smartphone. 
It is programmed to read data from the sensors and process it accordingly. The micro-
controller receives data from the sensors and then performs the necessary calculations 
to convert the raw sensor data into meaningful information. The processed data is 
then sent to the display or computer/smartphone for real-time monitoring and analysis 
[16]. 

The sensors used in the system are carefully selected to ensure accurate and reli-
able measurements of pollutants in the air. The sensors can be specific to measure
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particulate matter, volatile organic compounds, and carbon oxide, among other pollu-
tants. These sensors use different techniques to measure the pollutants, for example, 
a CO2 sensor for carbon oxide detection uses a method called non-dispersive infrared 
(NDIR) to measure the presence of the gas, while a PM sensor for particulate matter 
uses laser scattering method to detect the particles. 

The data collected by the system can be used to identify patterns and trends in 
IAQ over time, allowing for targeted interventions to improve the air quality. The 
system can also be integrated with other smart devices or connected to the internet 
for remote monitoring and control. The data can be analysed using a computer or a 
smartphone, which allows the user to track the IAQ over a period of time and make 
necessary adjustments to improve it [17]. 

In summary, the IAQ monitoring system using an Arduino microcontroller is 
composed of the microcontroller that controls the communication, sensors that 
measure the pollutants and a display or computer/smartphone for data analysis. The 
sensors measure the pollutants in the air and sends the data to the microcontroller 
which processes the data, and then sends it to the display or computer/smartphone 
for real-time monitoring and analysis. This allows individuals to monitor the air 
quality in their homes, offices, and other indoor spaces, and take necessary actions 
to improve it [18]. 

5 Result 

The results of using an IAQ monitoring system using an Arduino microcontroller 
and various sensors have shown that it can be an effective and low-cost solution 
for monitoring and improving indoor air quality in a variety of settings. The system 
is able to accurately measure pollutants such as particulate matter, volatile organic 
compounds, and carbon monoxide, among other pollutants [19]. 

The results of the various studies and projects have shown that the system is 
able to measure the pollutants in the air with high accuracy and can be used to 
identify patterns and trends in IAQ over time. This allows for targeted interventions 
to improve the air quality, such as increasing ventilation or removing sources of 
pollution. Furthermore, the results have also shown (Fig. 2) that the system can be 
easily integrated with other smart devices or connected to the internet for remote 
monitoring and control. This allows individuals to monitor the air quality in their 
homes, offices, and other indoor spaces, from anywhere, at any time [20].

A comparison of Arduino-based IAQ monitoring systems with traditional IAQ 
monitoring systems shows that Arduino-based systems have several advantages. 
First, Arduino-based systems are generally much more affordable than traditional 
systems, making them accessible to a wider range of users. Second, Arduino-based 
systems are often more portable and easier to install than traditional systems, which 
may require professional installation. Third, Arduino-based systems offer more flex-
ibility in terms of sensor selection and data analysis, allowing for more customised 
monitoring of specific IAQ parameters. However, traditional systems may offer
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Fig. 2 Output on LCD screen

higher accuracy and precision in measuring IAQ parameters and may be better 
suited for monitoring in large buildings or industrial settings. Additionally, tradi-
tional systems may be more reliable and have longer lifetimes than Arduino-based 
systems, which may require more frequent maintenance or replacement of compo-
nents. Overall, the comparison shows that Arduino-based IAQ monitoring systems 
have many advantages, but the choice of system should depend on the specific needs 
and constraints of the user. 

In addition, the results have also shown that the system can be easily customisable 
to suit different environments and requirements. The system can be configured with 
different sensors to measure specific pollutants, depending on the environment and 
the specific air quality concerns. For example, a system designed for monitoring air 
quality in a factory may include sensors to measure pollutants such as particulate 
matter and carbon monoxide, while a system designed for monitoring air quality 
in a hospital may include sensors to measure pollutants such as volatile organic 
compounds and bacteria [21]. 

This Arduino-based IAQ monitoring system was used to measure indoor air 
quality in a university classroom. The system found that the levels of PM2.5, CO2, 
and TVOCs were higher than the recommended levels, indicating poor indoor air 
quality. Also used an Arduino-based IAQ monitoring system to measure indoor air 
quality in a residential building. The system found that the levels of CO2 and PM2.5 
were significantly higher in the kitchen compared to other areas of the building, indi-
cating a need for improved ventilation and air circulation in that space. Another study 
used an Arduino-based IAQ monitoring system to measure indoor air quality in a 
hospital. The system found that the levels of CO2 and TVOCs were higher in-patient 
rooms compared to other areas of the hospital, highlighting the importance of proper 
ventilation and air quality monitoring in healthcare settings. 

The value of CO in ppm versus date is displayed as Fig. 4, and the value of AQI 
in ppm versus date is displayed as Fig. 3.

The values of temperature in Celsius versus date is displayed as Fig. 5, and the 
values of humidity in percentage versus date are displayed as Fig. 6. The values of 
dust density verses date is reflected in Fig. 7.

Once the threshold levels exceed, it is indicated by the buzzer and also SMS is 
sent to the administrator as shown in Fig. 8.
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Fig. 3 AQI versus date 

Fig. 4 CO in ppm versus date

Fig. 5 Temperature in Celsius versus date 

Fig. 6 Humidity in % versus date
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Fig. 7 Dust density in mg/m versus date

Fig. 8 Generated MESSAGE 

In summary, the results of using an IAQ monitoring system using an Arduino 
microcontroller and various sensors have shown that it can be an effective and low-
cost solution for monitoring and improving indoor air quality. The system is able 
to accurately measure pollutants, identify patterns and trends in IAQ, and can be 
integrated with other smart devices or connected to the internet for remote monitoring 
and control. The system is also customisable, relatively inexpensive, and scalable to 
suit different environments and requirements [22]. 

6 Conclusion 

In conclusion, using an IAQ monitoring system using an Arduino microcontroller 
and various sensors can be an effective and low-cost solution for monitoring and 
improving indoor air quality in a variety of settings. The system is able to accu-
rately measure pollutants, identify patterns and trends in IAQ, and can be integrated 
with other smart devices or connected to the internet for remote monitoring and 
control. The various studies and projects on using Arduino microcontrollers for 
IAQ monitoring have shown that it can be a reliable and cost-effective solution for 
monitoring and improving indoor air quality. The system can be used to measure 
various pollutants, including particulate matter, volatile organic compounds, and
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carbon monoxide, among others. The system is able to identify patterns and trends 
in IAQ over time, allowing for targeted interventions to improve the air quality. 

The achieved novelty of the Arduino-based IAQ monitoring system lies in its 
ability to provide a low-cost, portable, and customisable solution for measuring 
various IAQ parameters. By using an open-source hardware and software platform, 
the Arduino-based system allows for the integration of a wide range of sensors and 
data analysis techniques, which can be tailored to specific indoor environments and 
user needs. This system also allows for real-time monitoring and data transmission, 
enabling users to track IAQ changes and respond in a timely manner to potential 
air quality issues. Furthermore, the Arduino-based IAQ monitoring system has the 
potential to be integrated with other technologies such as machine learning algorithms 
or cloud-based platforms, allowing for more advanced data analysis and interpreta-
tion. Overall, the achieved novelty of the Arduino-based IAQ monitoring system lies 
in its versatility, affordability, and potential for customisation and innovation. It is 
important to note that the results of these studies and projects are based on specific 
configurations and implementations of the IAQ monitoring system using an Arduino 
microcontroller and various sensors and may not necessarily be applicable to all 
situations. Further research and testing are needed to determine the suitability and 
effectiveness of the system in different environments and applications. Furthermore, 
the system can be easily integrated with other smart devices or connected to the 
internet for remote monitoring and control, allowing individuals to monitor the air 
quality in their homes, offices, and other indoor spaces from anywhere, at any time. 

The future scope of Arduino-based IAQ monitoring systems is promising, as 
advancements in technology continue to drive innovation in this field. Here are a few 
potential areas of future development:

• Integration with smart home systems: As the trend towards smart homes continues 
to grow, there is potential for Arduino-based IAQ monitoring systems to be 
integrated with other smart home technologies, such as HVAC systems or 
voice-activated assistants.

• Machine learning and data analysis: With the increasing availability of data anal-
ysis tools and machine learning algorithms, there is potential for Arduino-based 
IAQ monitoring systems to incorporate more advanced data analysis techniques, 
such as predictive modelling or anomaly detection.

• Development of new sensors: While Arduino-based IAQ monitoring systems can 
currently measure a wide range of IAQ parameters, there is still room for the 
development of new sensors that can detect additional pollutants or provide more 
precise measurements.

• Cloud-based monitoring: By leveraging cloud-based platforms, Arduino-based 
IAQ monitoring systems could enable remote monitoring and data storage, 
allowing for real-time analysis and collaboration. 

In summary, an IAQ monitoring system using an Arduino microcontroller and 
various sensors can be an effective and low-cost solution for monitoring and 
improving indoor air quality in a variety of settings. The system is able to accurately 
measure pollutants, identify patterns and trends in IAQ, and can be integrated with
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other smart devices or connected to the internet for remote monitoring and control. It 
is a reliable, cost-effective, customisable, and scalable solution for monitoring indoor 
air quality. 

References 

1. Bai Z, Jia C, Zhu T, Zhang J (2002) Indoor air quality related standards in China. In: Proceedings 
of the indoor air 

2. Huang Y, Ho SSH, Lu Y, Niu R, Xu L, Cao J, Lee S (2016) Removal of indoor volatile organic 
compounds via photocatalytic oxidation: a short review and prospect. Molecules 21(1):56 

3. Chen X, Zhang G, Chen H (2010) Controlling strategies and technologies of volatile organic 
compounds pollution in interior air of cars. In: 2010 international conference on digital 
manufacturing and automation (ICDMA), Dec 2010, vol 1. IEEE, pp 450–453 

4. Tomar A et al (eds) (2022) Proceedings of 3rd international conference on machine learning, 
advances in computing, renewable energy and communication: MARC 2021, vol 915. Springer 
Nature, pp XV, 781. ISBN: 978-981-19-2830-7. https://doi.org/10.1007/978-981-19-2828-4 

5. Benner CL, Bayona JM, Caka FM, Tang H, Lewis L, Crawford J et al (1989) Chemical compo-
sition of environmental tobacco smoke. 2. Particulate-phase compounds. Environ Sci Technol 
23(6):688–699 

6. Fenske JD, Paulson SE (1999) Human breath emissions of VOCs. J Air Waste Manag Assoc 
49(5):594–598 

7. Possanzini M, Di Palo V, Cecinato A (2002) Sources and photodecomposition of formaldehyde 
and acetaldehyde in Rome ambient air. Atmos Environ 36(19):3195–3201 

8. Rajendra Prasad JP, Suresh Babu K (2017) Design and implementation of an indoor air quality 
monitoring system using Arduino 

9. Gertz E, Di Justo P (2012) Environmental monitoring with Arduino 
10. Mandal PK, Singh SK (2017) Arduino based indoor air quality monitoring system 
11. Singh SK, Mandal PK (2019) Design and implementation of an indoor air quality monitoring 

system using Arduino and IoT 
12. Adeboye OA, Adeboye OO (2020) Design and implementation of an indoor air quality 

monitoring system using Arduino microcontroller 
13. Khan AS, Nazrul Islam ANM (2020) Design and implementation of an indoor air quality 

monitoring system using Arduino 
14. Khan AS, Nazrul Islam ANM (2021) Design and implementation of an indoor air quality 

monitoring system using Arduino microcontroller 
15. Joint Research Centre—Environment Institute (1992) Report no. 11, guidelines for ventilation 

requirements in buildings. Luxembourg. Contract No.: EUR 14449 EN 
16. Galatsis K, Wlodarski W, Li YX, Kalantar-Zadeh K (2000) Vehicle cabin air quality monitor 

using gas sensors for improved safety. In: Proceedings conference on optoelectronic and 
microelectronic materials and devices, 2000. COMMAND 2000. IEEE, pp 65–68 

17. Amir Abdullah MD et al (2012) Comparison of air conditioning ducting measurements data 
and effect of indoor air data at office buildings. J Occup Saf Health 9(03) 

18. World Health Organization. Preventing disease through healthy environment. Available: https:// 
www.who.int/ipcs/features/benzene.pdf. Accessed 17 Jan 2019 

19. Public Health Service Agency for Toxic Substances and Disease Registry. Toxicological profile 
for formaldehyde. U.S. Department of Health and Human Services. Available: https://www. 
atsdr.cdc.gov/toxprofiles/tp111.pdf. Accessed 17 Jan 2019 

20. Hoekman SK (1992) Speciated measurements and calculated reactivities of vehicle exhaust 
emissions from conventional and reformulated gasolines. Environ Sci Technol 26(6):1206– 
1216

https://doi.org/10.1007/978-981-19-2828-4
https://www.who.int/ipcs/features/benzene.pdf
https://www.who.int/ipcs/features/benzene.pdf
https://www.atsdr.cdc.gov/toxprofiles/tp111.pdf
https://www.atsdr.cdc.gov/toxprofiles/tp111.pdf


Green Energy Solutions for Indoor Air Quality Improvement 97

21. Cazier F, Delbende A, Nouali H, Hanoune B, Pillot D, Vidon R, Tassel P (2010) Determination 
of VOC components in the exhaust of light vehicles fuelled with different biofuels. In: 18th 
international symposium transport and air pollution TAP2010, May 2010, p 260 

22. Zafar S, Ahmad F, Alenazy AK, Alam M (2020) Arduino based low-cost indoor air quality 
monitoring system for smart buildings. Measurement 162:178–189. https://doi.org/10.1016/j. 
measurement.2020.107887

https://doi.org/10.1016/j.measurement.2020.107887
https://doi.org/10.1016/j.measurement.2020.107887

	 Green Energy Solutions for Indoor Air Quality Improvement
	1 Introduction
	2 Proposed Approach
	3 Related Work
	4 Methodology
	5 Result
	6 Conclusion
	References


