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MEASUREMENT OF AIR POLLUTION AND SOFTWARE 

PROCESSING OF COLLECTED DATA 

Đorđe Karić1 

Abstract:According to official data from the World Health Organization, a large number of people in Serbia die 

as a result of poor air quality. One of the main culprits of polluted air are particulate matters (PM) also called 

particle pollution, known as the invisible killers from the air.These particles are a mixture of smoke, soot, and 

acid, as well as heavy metals such as lead, nickel, cadmium, and arsenic. They are formed as a result of the 

combined influence of heating, traffic, and industry. This paper provides a solution for measuring the amount of 

particles in the air, their software processing and real-time display at a specific geographical location where the 
particle meter is placed. It also suggests potential solutions to reduce the amount of PM particles, which achieves 

better air quality and protects the environment. 
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1. INTRODUCTION 

With increasing urbanization, health risks caused by air pollution are becoming an increasing 

environmental and social problem. Air pollution is a process where various pollutants are introduced 
into the atmosphere and cause harm to people, other living organisms, and the environment. Health 

risks due to air pollution outdoors, as well as indoors, cause great concern because of the harmful 

effects of pollution even at low concentrations of air pollutants. Many studies prove that exposure to 

pollution leads to health problems with the heart and lungs, heart attacks, irregular heartbeat, reduction 

of lung capacity, difficulty breathing, and other respiratory problems.  

One of the critical environmental pollutants are suspended particles (PM). Although PM particles 

can be defined or classified in several ways, the aerodynamic diameter is one of the main criteria for 
describing the ability to transport through the atmosphere or the ability to inhale through the 

respiratory system [1]. They consist of PM2.5 particles or fine pollutants < 2.5 µm (micrometers), 

PM10, i.e. rough pollutants (from 2.5 to 10 µm) and total suspended particles TSP (total suspended 

matter), i.e. all particles up to 100 µm in diameter [2]. 

This paper presents a solution for measuring PM particles using a device designed for that 

purpose and software processing of the collected data. The data is displayed for the exact location 

where the device is placed. The user interface provides a comparison of air pollution in settlements 
where the primary heating system is district heating, in relation to pollution in parts of the city where 

solid fuels are used as a heat source. This shows the direct influence of individual logists on air 

pollution. 

2. MATERIALS AND METHODS 

Thegoal of the research is to collect data from sensors that measure the concentration of 

suspended particles in the air, after which the collected data is displayed in real time in a user interface 

that was made for this purpose. Thisdevice measures air pollution, as well as air temperature and 
humidity. Mainfocus of the research is to show the direct effects of the district heating system on air 

pollution.As the primary source of heat energy, the district heating system is a viable solution for 

reducing air pollution caused by solid fuel heating. In most cases, natural gas is used as fuel in the 
district heating system, which does not produce or produces a minimal number of suspended particles 

[3]. 
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2.1. Classification of particles and their sources 

Suspended particles come from a wide variety of sources. This paper deals with the solution for 

measuring particles with a diameter of up to 2.5 µm and particles with sizesranging from 2.5 µm to 10 

µm. For particles with a diameter of up to 2.5 µm, the sources from which theycome are the 

combustion of coal, oil, gasoline, high-temperature processes, smelters, and steel mills. They consist 
of sulfates, nitrates, ammonium, hydrogen ions, and carbon. Also from metals such as lead, cadmium, 

vanadium, nickel, copper and zinc. They stay in the air for days or weeks and travel distances of 10 to 

100 km.Particles up to 10 µm are created as dust from suspended soil particles, street dust, industrial 
dust, and dust from construction sites, and the sources are also the burning of coal and ash. They 

consist of silicon, aluminum, magnesium, titanium, iron, calcium carbonate, sodium chloride, sea salt, 

pollen and parts of plants. They spend from a few minutes to a few hours in the air and can travel from 
1 to 10 km.The amount of particles depends on weather conditions, season, topography, and particle 

source. The size of the particles is related to their impact on health. Smaller particles will penetrate 

deeper into the body and will accumulate more in the respiratory system [4]. 

2.2. Air pollution measuring device 

The mechatronic system, the device for measuring air pollution by suspended particles, consists of 

a sensor for measuring pollution, a temperature and air humidity sensor, a wifi module, and a box in 

which the sensors are placed. With the help of the wifi module, which also supplies the device with 
electricity, the device connects to the network and sends data to the user interface.The air pollution 

sensor consists of a fan that draws air into the interior of the device. Particle concentration is measured 

using a photodiode and a laser. 

The sensor box was designed in the Solidworks software package. It consists of two parts. The 
interior of the box, in which the sensors are placed, is designed so that the sensors fit exactly according 

to their dimensions.The box can be attached to the wall of the building around which pollution is 

measured. The device box was printed on a 3D printer.Figure 1 shows the interior of the device for 

measuring air pollution, temperature, and humidity. 

 

Figure 1 Box of devices for measuring air pollution 

2.2.1. Sensors for measuring air pollution, temperature and humidity 

The sensor for measuring the concentration of PM particles in the air is PMS5003, and it is shown 

in Figure 2a. The temperature and humidity sensor is a DHT22, and is shown in Figure 2b. Both 

sensors are connected to the wifi module. They send data to the network via the wifi module. The 
PMS5003 sensor measures particles of 1, 2.5 and 10 µm. The dimensions of the sensor are 

50x38x21mm. The DHT22 sensor measures temperature in the range from -40⁰ to 80⁰, with an 
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accuracy of +/- 5%, while in the range from 0⁰ to 50⁰, the accuracy is +/- 2%. Air humidity 
measurement is in the range of 0% to 100%, with an accuracy of +/-2.5%. The largest sampling rate is 

1Hz, which means that the sensor can send data every second. 

 

 

Figure 2 a) Sensor PMS5003 and  b)Sensor DHT22 

All sensors are also drawn in the SolidWorks software package, for a better design of the box. The 

rendering of the complete assembly of the device was made in the KeyShot software package and is 

shown in Figure 3a. The device that was made for the purposes of this research is shown in Figure 3b. 

 

 

Figure 3-  a) Render of the designed device and  b) printed and assembled device 

3. RESULTS 

Allcollected data from the sensor is sent to the online platform sensor community. From there the 

user interface pulls the data and displays it to the user.TheSensor Community is a contributors-

drivenglobal sensor network that creates open environmental data [5]. In the drop-down menu, the 

user selects the location where he wants to see air pollution. After selecting an address, data related to 
air pollution for particle sizes up to 2.5 µm and 10 µm, temperature, and air humidity are displayed in 

the interface.Figure 4 shows the user interface.Different colors are displayed depending on the amount 

of air pollution. When pollution is at a low level, the color is green. The average amount of pollution is 
yellow, while the highest amount of pollution is shown in red.In this case, the display is green, because 

the amount of air pollution is at a low level. 
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Figure 4-User interface 

 

If the building is connected to the district heating system, i.e.the selected location has its own heat 

substation, data such as the heat capacity of the substation, as well as the carbon footprint,are also 
displayed. It is shown in Figure 5. The carbon footprint is calculated based on the withdrawn energy, 

measured on the primary calorimeter. 

 

 

Figure 5-Display of the user interface for objects connected to the district heating system 

 

Based on the received data, the direct influence of heating on air pollution is quite evident.Natural 

gas is used as an energy source for heating in houses,residential and commercial buildings.Thermal 

energy is produced in one place, and distributed to each thermal substation.Natural gas, as the primary 
fuel in the district heating system, burns without harmful residues such as soot, carbon dioxide, 

sulphur dioxide, or ash. This means that it does not pollute the human environment with suspended 

particles.  
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4. CONCLUSION 

Air quality has been getting worse in recent years due to increasing pollution caused by many 

factors. In addition to numerous influences on pollution, one of the main sources of pollution is 

individual solid fuel burning. The transition to renewable energy sources, and to the district heating 

system, leads to a significant reduction in the concentration of suspended particles. The system for 
measuring the concentration of particles, presented in this paper, is of key importance for detecting 

the places with the highest air pollution. By identifying those parts of the city, a good energy 

policy can be planned and subsidies for energy rehabilitation can be directed to these urban areas . 
The goal of such practiceis to protect the environment, which should be one of the main goals in 

the future. 
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