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 Air is an important element of the earth, the atmosphere was formed 

thousands of years after the creation of the earth. After approximately 

4.6 billion years, this atmosphere is made up of different types of 

gases. Even though the atmosphere was created, people didn't live 

then, instead of humans, huge animals lived on earth because that 

atmosphere was not suitable for humans, nowadays, with the 

excellence of science, people can now know that our atmosphere is 

78% nitrogen, 21% oxygen, 0.04% carbon. Dioxide also contains 

neon, helium, methane, krypton, hydrogen, and water vapor with 1% 

of the total composition. If this quality is normal in the air, it is 

positive for the environment, animals, and people. But unfortunately, 

due to the activities of human advanced living, carbon dioxide in the 

atmosphere day by day is also changing the composition of the 

atmosphere, which has a negative impact on humans and animals 

along with other harmful gases in the air. Considering that negative 

aspect we have developed Air Quality Monitoring Device. Through 

this, we can determine the quality of air as well as take the right 

decision regarding the prevention of air pollution. 
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1. INTRODUCTION  

Air is an important element of the earth, nowadays, due to population growth and urbanization various 

pollutants are mixed in the air and the level of air pollution is increasing day by day. Electricity is a 

wonderful invention of human life. 100 million tons of carbon dioxide are mixed in the air to generate this 

incredible energy and cause a lot of air pollution [4, 5, and 7]. Air pollution is a major public health issue that 

causes millions of premature deaths each year. According to the World Health Organization (WHO), outdoor 

air pollution was responsible for an estimated 4.2 million premature deaths worldwide in 2016 [4, 15]. Indoor 

air pollution also causes a significant number of deaths, with an estimated 3.8 million premature deaths in the 

same year [1, 2, 5, 4, 15]. In total, air pollution is responsible for an estimated 7 million premature deaths 

worldwide each year [15, 4]. It's worth noting that these estimates can vary depending on the source and 

methodology used, but the consensus among experts is that air pollution is a significant contributor to global 

mortality. Air is an important element of the earth, nowadays due to population growth and urbanization 

various pollutants are mixed in the air and the level of air pollution is increasing day by day. Also, 21% for 

air pollution as reported by the United Nations Environment Programme.Chronic obstructive pulmonary 

disease, 17% of strokes, 15% of Tracheal, bronchus, and lung cancer, 15% of Ischemic heart disease, 13% of 
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Type 2 diabetes, 13% of lower respiratory infections, and 7% of neonatal disorders are directly related to air 

pollution [5,14]. For some years, Bangladesh has been among the top air polluters in the world. With intense 

heatwaves sweeping over Bangladesh for the past few years, a report on air pollution in Bangladesh's first-

class newspaper said the deaths of nearly 40,000 children under the age of five in 2021 were directly linked 

to PM2.5-related air pollution [3,5,16]. Currently, Bangladesh is undergoing industrialization. Due to this, the 

level of air pollution in factories is increasing. Therefore, we have developed air quality monitoring devices 

to measure the level of air pollution in the factory, through which the factory will help prevent the deaths of 

skilled workers as well as keep the working environment safe for the workers. 

2. METHODOLOGY  

The Air Quality Index, or AQI, is a number used by government agencies to communicate to the public 

how polluted the air currently is, or is likely to become. As AQI increases, an increasingly large percentage 

of the population experiences severe adverse health effects. Different countries have their own air-quality 

indices corresponding to different national air-quality standards. Some of these are the Air Quality Health 

Index (Canada)[4,12], the Air Pollution Index (Malaysia)[4,11], and the Pollutant Standards Index 

(Singapore)[4,10]. The national AQI was launched in New Delhi on September 17, 2014, under the Swatch 

Bharat Abhiyan. There are six AQI categories (Table 1) of the same. The proposed AQI considers eight 

pollutants (PM10, PM2.5, NO2, SO2, CO, O3, NH3, and Pb) for which short-term (up to a 24-hour 

averaging period) National Ambient Air Quality Standards are prescribed. 

Table 1. AQI Categories. 

 

We consider the criteria in the table above to be the standard criteria for our device. Our device will 

measure air pollution according to this table. 

Our system is developed on two primary components: hardware and software. Here, we'll take some 

ideas about our system's hardware and use a block diagram and flow chart to try to understand how our 

system works by integrating the software with the hardware 

A. Hardware Specifications 

Here we used the (PIC16F877A) as a microcontroller chip. Which is working as the brain of our 

device, some sensors are used to determine the air quality, among them the humidity & temperature sensor 

(HSM-20) used with gas sensors (MS-135) & (MS-5)[9]. Which will help to detect and measure the content 

of different gases in the air. Also, important components are air quality sensors, which are used for indoor air 

quality testing besides detecting carbon monoxide, alcohol, acetone, thinner, formaldehyde, and other less 

toxic gases. Able to automatically trigger the internal ventilation system and alarm system. Besides, we have 

a battery as a power supply to the whole system, an LCD display to see all the information, some resistors 

and capacitors to protect our device, and an electrical wire to connect each sensor has been deployed. 
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B. Block Diagram and Flow Chart of the Model 

We have loaded all the information into the microcontroller 16F877A using the C programming 

language, and now the device will work according to the program we have created. We need to focus on the 

block diagram and flow chart to understand how the device works. 

 

Figure 1. Block Diagram 

We can see in the block diagram above that all the information on our device's important sensors 

like the air quality sensor, temperature & humidity sensor, and the gas sensor(MQ-5 &MQ-135) is going to 

the brain microcontroller (16F877A) of our device and the output from the microcontroller is going to the 

LCD display. 

 

Figure 2. Flow Chart 

As we can see in the flowchart above, our device starts by measuring carbon monoxide CO, the ozone 

layer, and  PM10, PM2.5, from the air, then measures each element with the criteria we set, then averages all 
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the elements and displays the air pollution level. The indication appears in the form thus continuing in a 

cycle. 

3. RESULTS AND DISCUSSION 

Our device has set the value as an international standard for air pollution, but there is a stander value to 

measure some harmful gases for air pollution in our country.  We set up tests in the Chittagong Export 

Processing Zone (CEPZ) area for a day. And in that area, carbon monoxide (CO), nitrogen dioxide(NO2), 

carbon dioxide(CO2), sulfur dioxide(SO2), and all are attached to the bottom in the form of the table. 

Table 2. National AQI Categories. [3,5] 

 

Table 3. Ambient air quality in CTG EPZ (SO2). 
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Table 4. Ambient air quality in CTG EPZ (NO2). 

 

Table 5. Ambient air quality in CTG EPZ (CO). 
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Table 6. Humidity data report. 

 

4. CONCLUSION  

Finally, we are still using our device as a prototype and we will continue to struggle against air pollution 

by attaching more new time-consuming facilities in the near future and we will work to raise awareness about 

preventing air pollution in the people. Not aware of if we are not aware from now on we will lose a lot of 

lives prematurely. We have created this air police device to prevent that premature death. 
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