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ABSTRACT: The presence of dangerous air pollution in the urban areas and workplace. This air pollution detector is
used to detect a wide range of harmful gases like Ammonia, Carbon monoxide, Carbon Dioxide and Nitrogen making
valuable for assessing indoor and outdoor air pollution level. The sensors will give audible signal to the presence of
harmful gases and each detected gas level is sent through the cloud. This mini project explores the performance and
effectiveness of air pollution detectors deployed in urban areas. The analysis focuses on evaluating the, accuracy,
precision, and reliability of the detectors in measuring various pollutants. Additionally, the study investigates the
correlation between detector readings and established air quality standards, shedding light on the devices ability to
provide actionable information for mitigating urban air pollution. The findings contribute to a deeper understanding of
the strengths and limitations of these detectors, aiding in the optimization of air quality monitoring systems in densely
populated environments. .
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LINTRODUCTION

Air pollution is a critical environmental issue that poses significant risks to human health and the quality of life in
urban areas. As the global population continues to urbanize, the concentration of pollutants in the air has become a
major concern due to its adverse effects on both the environment and public health.In this context, the accurate
monitoring of air quality has emerged as a vital tool forunderstanding the sources and patterns of pollution within urban
environments. These factors contribute to the emission of pollutants such as carbon monoxide (CO), ammonia, nitrous
oxide, carbon dioxide, propane, methane, and others. Air pollution is the contamination of the atmosphere due to the
presence of substances that are harmful to the health of humans and other living beings or cause damage to the climate
and materials. It can result from various sources, including chemical, physical, or biological agents, altering the natural
characteristics of the atmosphere.

Air pollution encompasses various types of pollutants, including gases (such as ammonia, carbon monoxide, sulphur
dioxide, nitrous oxides, methane, and chlorofluorocarbons), particulates (both organic and inorganic), and biological
molecules. It can lead to diseases, allergies, and even fatalitiesin humans, harm other living organisms like animals and
crops, and have detrimental effects on the natural environment (e.g., climate change, ozone depletion, habitat
degradation) and the built environment (e.g., acid rain). Both human activities and natural phenomena can
contribute to air pollution. Air quality is intricately linked to the Earth's climate and ecosystems on a global scale.
Many sources of air pollution are also responsible for greenhouse gas emissions, such as the burning of fossil fuels. Air
pollution is a significant risk factor for a range of pollution-related diseases, including respiratory infections, heart
disease, chronic obstructive pulmonary disease (COPD), stroke, and lung cancer. Growing evidence suggests that
exposure to air pollution may be associated with reduced 1Q scores, impaired cognition, an increased risk of psychiatric
disorders like depression, and adverse effects on perinatal health. The health effects of poor air quality predominantly
affect the respiratory and cardiovascular systems, with individual reactions dependingon the type of pollutant, level of
exposure, and an individual's health status and genetics.

Outdoor air pollution, primarily attributable to fossil fuel use, is responsible for approximately 3.61 million deaths
annually, making it one of the leading contributors to human mortality. Anthropogenic factors, including ozone and
particulate matter, contribute to about 2.1 million deaths. In total, air pollution causes the premature deaths of
approximately 7 million people worldwide each year, resulting in a global average reduction in life expectancy of 2.9
years. It represents the largest single environmental health risk worldwide.
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II. RELATED WORKS

Our project's primary objective is to provide accessible information to the public about areas with high pollution levels,
allowing individuals to identify and measure PPM (parts per million) values in potentially polluted locations. The
project aims to aid highly polluted areas in reducing their pollution levels, contributing to a cleaner environment. Our
efforts are focused on determining PPM values in places such as schools, colleges, and hospitals. Additionally, our
project is especially relevant for industrial areas due to the emission of harmful gases. Identifying these pollutants is
essential for compliance with government regulations and controlling emissions.

II. EXISTING METHOD

The existing technology is used to monitor only the carbon monoxide (CO) using the MQ-7 gas sensor and the
ammonia, carbon dioxide, and nitrogen dioxide by using the MQ-135 gas sensor.by using this existing technology we
can monitor or detect only the Carbon monoxide (CO),Ammonia, Carbon dioxide, Nitrogen dioxide. MQ-7 and MQ-
135 sensors might not cover all pollutants, leaving out certain harmful gases that could be present in the
environment.MQ-7 and MQ-135 sensors might not be highly accurate and can be affected by factors like temperature
and humidity, leading to inaccurate readings. Inaccurate readings or sensor malfunctions can lead to false alarms,
causing unnecessary panic or disruptions. The current air pollution monitoring system in urban areas relies
predominantly on a network of fixed, stationary monitoring stations. These stations provide periodic air quality
measurements at specific locations, but they suffer from several limitations. They are unable to offer comprehensive
coverage, which means that air quality data can vary significantly across the city. Moreover, the data collection
intervals are often too long to capture real-time changesin air quality, potentially leading to inadequate responses to
pollution events.

IV. PROPOSED SYSTEM

Based on this, Government of India has already taken certain measures to ban ‘Single Stroke’ and ‘“Two Stroke’ Engine
based motorcycles which area emitting high pollutions comparatively. We are trying to implement the same system
using IoT platforms like Thing speak or Cayenne, we can bringawareness to every individual about the harm we are
doing to our environment This project will be designed by using MQ-2,MQ-7,MQ-135 Gas sensors to measure Air
Quality in the surroundings of Urban areas. The specification of MQ-2 gas sensor is to measure the gases such as LPG,
Propane, Methane, Alcohol, smoke and Hydrogen becomes feasible. The specification of MQ-7 gas sensor is to
measure the gas such as Carbon Monoxide (CO).The specification of MQ-135 gas sensor is to measure the gases such
Ammonia, Carbon dioxide & Nitrogen dioxide. Measuring Air Quality is an important element for bringing an IoT of
awareness in the people to take care of the future generation’s healthier life.

V. BLOCK DIAGRAM

The air quality measurement system employs gas sensors, namely the MQ2, MQ7, and MQ135, in conjunction with an
ESP8266 in the realm of IoT to facilitate the detection of specific gases. The MQ?2 sensor is adept at identifying LPG,
propane, hydrogen, and smoke, while the MQ7 specializes in detecting carbon monoxide (CO), and the MQ135 is
proficient in recognizing ammonia, benzene, smoke, and a wide spectrum of volatile organic compounds (VOCs).

To ensure accurate readings, the gas sensors necessitate both power and preheating, as they consist of a heater and a
sensing element that alters its resistance in response to the presence of the target gas. Calibration is a pivotal step in
converting the sensors' resistance values into quantifiable gas concentration measurements. In the heart of this system is
the ESP8266, a microcontroller boasting Wi-Fi capabilities, which connects to the local network or the internet to
facilitate the seamless transmission of collected data. The data acquisition process commences with the ESP8266
gathering analog voltage readings from the gas sensors, which correspond to the concentrations of gases in the
environment. These readings may require calibration and compensation to account for temperature and humidity
variations. The collected data is then conveyed to a central server, a cloud platform, ora local display using Wi-Fi,
employing communication protocols such as HTTP or MQTT. Once the data reaches the destination, it undergoes
processing and analysis, making it accessible to users through a web interface or a mobile application. This user-
friendly approach empowers individualsto stay informed about the air quality in their vicinity. Furthermore, the system
is equipped with the capability to generate alerts or notifications based on predefined thresholds, ensuring that users are
promptly informed when gas concentrations exceed safe levels.
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Ultimately, this setup offers a practical means of continuously monitoring air quality, providing real-time data and
insightful trends. Its versatility makes it applicable in a wide range of scenarios, from smart homes to industrial settings
and environmental monitoring, enabling individuals to take proactive measures when air quality deteriorates due to the
presence of harmful gases.

BLOCK DIAGRAM

GAS SENSOR - ESP-8266 CLOUD

=

Fig 1. Block diagram for Air Pollution Detection

VI. EXPERIMENTAL RESULTS

The experimental results from an IoT-enabled air pollution detector in urban areas would encompass a dynamic
portrayal of pollution levels. This advanced detector continuously tracks a range of pollutants, including particulate
matter (PM2.5, PM10), nitrogen dioxide (NO2), sulfur dioxide (SO2), carbon monoxide (CO), and ozone (O3),
presenting real-time data at regular intervals.

Through location-based analysis, variations in pollution levels across different urban areas can be identified, shedding
light on pollution hotspots and cleaner regions. Moreover, temporal analysis would unveil patterns in pollution levels
throughout the day, week, or even seasons, offering insightsinto potential sources and fluctuating pollution trends.
Correlation with weather data allows for a deeper understanding of how meteorological conditions influence pollution.
Over the long term, trends can be observed, indicating whether pollution levels are rising, falling, or remaining stable,
crucial information for policy planning and evaluating pollution control measures. Comparison of results with
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established air quality standards, such as those set by the World Health Organization or local environmental agencies,
helps assess compliance and pinpoint areas of concern. Additionally, the IoT system's ability to trigger alerts or
notifications when pollution levels exceed predefined thresholds ensures timely action and raises public awareness,
contributing to informed decision- making and efforts to improve air quality and public health

Fig. Overview of Gas Detection

VII. FUTURE SCOPE

The propose module is protective and effective, it will be expected for the real time pollution for Mapping, it will
collect the data by the gas sensors and it will assist & transmit the information to the user through the Node MCU
ESP8266. By this we can Analyze the pollution level across different area, it can reveal the data(source) of different
pollutant enabling authorities.

VIII. CONCLUSION

In conclusion, air quality measurement using gas sensors is a crucial tool for monitoring and improving environmental
conditions. Gas sensors provide real-time data on various pollutants, helping to mitigate health risks and environmental
damage. Their applications range from indoor air quality monitoring to outdoor pollution control, and ongoing
advancements in sensor technology promise even more accurate and accessible air quality assessments in the future.
This technology plays a significant role in our efforts to create healthier, more sustainable living environments. The air
pollution monitoring system presents a significant advancement in addressing the challenges of urban air quality
management compared to the existing system of stationary monitoring stations. The system's numerous merits,
including real-time monitoring, comprehensive coverage, adaptability, public awareness, and data accessibility, stand
as compelling reasons for its implementation. These features ensure a more responsive and informative approach to
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mitigating air pollution in urban environments, contributing to enhanced public health and a better understanding of air
quality trends. The ability to swiftly respond to pollution events, adapt to evolving urban conditions, and provide real-
time notifications to the public addresses some of the key limitations of the existing system, which relies on periodic
measurements and has limited coverage. The system's data visualization capabilities and the provision of data in both
cloud-based and Excel formats further support decision- making and policy development. The proposed air pollution
monitoring system represents a valuable tool for both public health and environmental management, enabling more
effective and informed actions to combat air pollution in urban areas. Its comprehensive, adaptable, and real-time
approach has the potential to significantly contribute to a healthier and more sustainable urban environment.
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