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Abstract

The main agenda of our project Air Quality Monitoring System, is to
measure the quality of air using MQ135, MQ2 and MQ7 sensors. By
monitoring air quality, the general population becomes more conscious of the
value of leading healthier lives for future generations. The Indian
government has previously taken steps to outlaw the use of motorbikes with
single and two-stroke engines since they contribute significantly to air
pollution. We are working to design a plan for putting the air quality
monitoring system in place. Due to the increase of automobiles on the road
today, as well as the effects of industry and urbanization, air pollution has
become one of the major problems. There are negative effects on prosperity
from this rise in pollution levels. This project illustrates how an Air Quality
Monitoring system is represented and carried out. The innovation understood
here is a practical application of the Internet of Things concept. The job is
completed using an Arduino microcontroller board. In this project, we're
going to build an 10T-based air quality monitoring system. To do this, we'll
use an ESP8266 Wi-Fi device to monitor the air quality over a web server,
and we'll show the Amount of dangerous gases like CO2, CO, and ammonia
in PPM (Parts Per Million)

Keywords: ESP8266 WFI Module, Arduino UNO, MQ2 Sensor, MQ7
Sensor, MQ135 Sensor, DHT11 Sensor

1.INTRODUCTION

As the name suggests, embedded describes something that is connected to another item. An
embedded system is a piece of computer hardware that also contains software. A stand-alone
unit or a component of a bigger system can both be an embedded system. An embedded
system with a microcontroller or microprocessor is designed to carry out a certain purpose.
For instance, a fire alarm is an integrated device that only detects smoke. An embedded
system is similar to a computer system in that it is primarily designed to accomplish specific
functions such as controlling data in various electronics-based systems, accessing data,
processing, and storing data. Embedded systems are hardware and software combinations that
are designed to perform a certain set of functions. The embedded system's most essential
feature is that it regenerates the output in a very short amount of time. Many embedded
systems will be encountered in our daily lives.

2.LITERATURE REVIEW

By introducing a new dimension of "Things" for communication and integration, the Internet
of Things (lIoT) is defined as an expansion of current interactions between people and
applications. The Internet of Things (loT) was developed through a significant and complex
process of technological innovation. The Internet of Things' applications are moving away
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from being vertical and toward being polymeric. Driving domain-specific requests is the core
development strategy in the early phases of 10T deployment. An industrial control system
with special characteristics for the industry is an example of a domain-specific application.
When used in conjunction with commercial and industrial manufacturing processes, the
programme can provide a variety of enterprise management services. Polymeric applications
are those that span industries and are based on stages of public information services.

3.EXISTING METHOD

The Internet of Things (IoT) connects intelligent objects to the internet via the OSI layered
architecture. For this inquiry, we recommend using a cluster of Air Quality Monitoring Gas
Sensors motes to measure the concentration of air contaminants. The concentrations of the
gases are measured via sensors. The data from the sensors would be acquired and delivered to
the Arduino UNO in order to collect 10T (Internet of Things) data[5].

Wi-Fi Device

7y
\\@\ f) =) Wt

ARDUNIO

UNO
ﬂ—> GasSensor ) (Microcontroller)

)  LCDDisplay

Figure: Existing method
IOT USED:

ZigBee is a wireless technology standard for controlling and locating networks. To assess the
concentration of air pollutants in the air, we propose a cluster of Air Quality Monitoring Gas
Sensor MQ135 motes in the context of this work[6]. The Gas Sensors MQ135 is attached to a
small, well-known platform together with other components. Using the MQ135 Gas Sensor,
gas concentrations are.

DISADVANTAGES OF EXISTING SYSTEM

e Zigbee uses low-bit-rate technology since it is intended for transmissions of small
amounts of data.

* Depending on the network's size and range, Zigbee technology can be expensive to use.

* If a Zigbee-compliant appliance develops a flaw, the cost of appliance replacement will be
high.
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4. PROPOSED METHOD
4. 1COMPONENTS
1.Arduino uno:

The Arduino Uno microcontroller board is built around the ATmega328P, an 8-bit
microprocessor with 32KB of Flash memory and 2KB of RAM. The microcontroller comes
with everything you need to get started; all you need to do is power it by connecting it to a
computer via a USB cable, a battery, or an AC-to-DC adapter. The Arduino stage is oriented
around the Uno panel, the first in a series of USB boards. After forking the project, they gave
it a new name. Arduino will continue to work

Fig: Arduino UNO
2.MQ2 Sensor:

Gases including LPG, alcohol, propane, hydrogen, carbon monoxide, and even methane can
be detected or measured using the MQ-2 Gas Sensor. The Digital Pin of this sensor's module
version makes it possible for it to operate without a microcontroller when you only need to
detect one gas. Gas measurements in ppm must be taken using the analogue pin.

Fig- Mg2 sensor

3.MQ7 Sensor:

The MQ?7 is a sensor that measures carbon monoxide (CO) concentrations in the air (PPM).
With the MQ7 Gas sensor, CO concentrations between 20 and 2000 ppm may be monitored.
This sensor has good sensitivity and a short reaction time.

Fig- Mq7 sensor
4.MQ135 Sensor:

The MQ-135 Gas Sensors are used in air quality management systems and are good for
detecting or measuring NH3, NOx, Alcohol, Benzene, Smoke, and CO2. When all you need
to do is detect gas, the MQ-135 sensor module's digital pin makes it possible for it to function
without a microcontroller. Use the analogue pin if you need to monitor events in PPM.
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Fig- Mq135 sensor
5.DHT11 Sensor:

A cheap digital temperature and humidity sensor is the DHT11. To measure humidity and
temperature in real time, this sensor may easily be linked to any microcontroller (such as an
Arduino, Raspberry Pi, etc.). There are two variations of the DHT11 humidity and

temperature

Fig-Dhtl11 sensor
6.ESP8266 WIFI Module:

The ESP8266 is a low-cost Wi-Fi microchip that has a microprocessor and a complete
TCP/IP stack. In August 2014, the ESP-01 module, developed by a third-party manufacturer
named Ai-Thinker, introduced the chip to Western manufacturers for the first time. This tiny
module enables microcontrollers to connect to a WiFi network and create basic TCP/IP
conversations

Fig-Esp8266 wifi module
4.2 BLOCK DIAGRAM

MQ2 SENSOR
MQ7 SENSOR
MQ135 SENSOR nnn
LCD
NUT11CENIC
ESP8266 WIFI
PowerSupply

.Fig: Block diagram of proposed system
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In addition to a gas sensor, the Arduino board is connected to a Wi-Fi device. For information
display, an LCD is also linked to the Arduino board. We monitor the air quality using a serial
monitor and LCD, which show the quantity of dangerous airborne gases such CO2, CO, and
NH3. The air quality is displayed in PPM on the LCD and serial monitor so that we can
easily keep an eye on it. Because they can recognise the majority of harmful gases, MQ135,
MQ2, and MQ7 sensors are the best option for air quality monitoring [9].

4.3 CIRCUIT DIAGRAM

Connect the RX and TX pins of the ESP8266 to pins 9 and 8 of the Arduino, respectively.
With the help of an ESP8266 Wi-Fi module, my creations may connect to Wi-Fi or the
internet. Next, we connect the MQ135, MQ2, MQ7, and DHT11 sensors to the Arduino. The
A0, Al, A2, and A4 pins of the Arduino should be connected to the sensor's analogue inputs,
together with the 5V and ground pins of the Arduino. Finally, we connect the Arduino and
LCD. The connectors for the LCD are as follows. Connect the Arduino's VCC pin to the 5V
power source.

Fig- Circuit Diagram

4.4 ALGORITHM
STEP1: Collect all the components as per requirements.
STEP2: Arrange and connect all the components as per block diagram.

STEP3:The following connections should be made: Connect pin E to pin 11, Connect pins 2
and 3 to pins D2 and D3 of the Arduino, pins 4 and 5 to pins D5 and D6 of the Arduino, and
pins 7 and D7 of the Arduino.

STEPA4: Initialize the power supply.
STEPS5: Gas Sensors start sensing the concentrations.
STEP®6: Arduino starts simulates by the drawn output.

STEP7: LCD Shows the visualisation of gasesConcentration.
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STEP8:Arduino gives the information to the cloud.
STEP9: 10T stores and gives the graphical representation.
4.5 METHODOLOGY

’ Initiate the power supply ‘

|

’ Sensors starts sensing air quality ’

|

’ Output voltage is applied to Arduino

|

‘ Arduino simulates according to the code

|

’ 10T gets information from Arduino

[

’ LCD displays the output

[

10T provides the individual field monitoring

Fig- flow chart
4.6 THINGSPEAK

You may collect, visualise, and analyse real-time data streams with the cloud-based 10T
analytics platform ThingSpeak[10]. Data transmitted to ThingSpeak by your devices is
visualised in real time by ThingSpeak. You have the option to run MATLAB® code in
ThingSpeak to perform online analysis and analyse data as it is received. For the creation of
loT systems and proof-of-concept analytics, ThingSpeak is commonly utilised. You can send
data straight to ThingSpeak from any internet-connected devicevia a Rest APl or MQTT. The
Things Network, Senet, the LibeliumMeshlium gateway, and Particle.io cloud-to-cloud
integrations allow for the transmission of sensor data to ThingSpeak through LORAWAN
and 4G/3G cellular networks as well[11].

5.RESULT

Stepl:Connecttheall sensors totheArduino.

Tt L

Fg-circuit

Casei- Concentrationofgasesat room temperature.
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Fig-visual concentration
Step2:GraphicalVisualizationofindividualfields

Case i- GraphicalVisualizationofgasesat Room Temperature.

Case ii- Graphical Representation of gases at Heavy Traffic.

- T
1 1\4/ 1\\ o -

Fig- Graphical representation
6.CONCLUSION

The heart of this project, Arduino, uses the MQ2, MQ135, MQ7, and DHT11 to detect
several types of harmful gas. Arduino module controls the entire process, and it is connected
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to an LCD and a serial monitor for visual output. If the circuit get connected to the Arduino
in different places like at Room Temperature, Less Traffic, Heavy Traffic the concentration
of gases will be different according to the location and it will be stored in the cloud through
IOT.At Room Temperature, the concentration of gases is very low,At Low Traffic, the
concentration of gases is high, At Heavy Traffic, the concentration of gases is very high
which is harm to breath and graphical Representation shows according to the concentration.
At this places people should aware of taking maximum precautions like wearing masks.
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