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Abstract— The level of pollution has increased with time by 

lot of factors like the increase in population, increased vehicle 

usage, industrialization and urbanization which results in 

harmful effects on human wellbeing by directly affecting 

health of population exposed to it. In order to monitor in this 

project, we are going to make an IOT Based Air Pollution 

Monitoring System in which we will monitor the Air Quality 

over a web server using internet of things over a cloud server 

means when there is sufficient amount of harmful gases 

present in the air like CO2, CO, smoke, alcohol, dust and 

NH3. It will show the air quality in PPM on the LCD and as 

well as on cloud server (things speak) so that we can monitor 

it very easily. We have used MQ135, MQ7 and Dust sensor 

which are the best for monitoring Air Quality as it can detect 

most harmful gases and can measure their amount accurately. 

In this IOT project, you can monitor the pollution level from 

anywhere using your computer or mobile. We can install this 

system anywhere and can also trigger some device when 

pollution goes beyond some level, like we can switch on the 

Exhaust fan or can send alert SMS/mail to the user. 
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I. INTRODUCTION 

The Internet of Things will bring great benefits to the society, 

and the use of sensors will greatly improve and help the 

people to avoid pollutant places. Just think about the 

possibility of smart monitoring systems with the power to 

make data-informed decisions and take corrective actions to 

avoid polluted places. According to a survey, due to air 

pollution 50,000 to 100,000 premature deaths per year occur 

in the U.S. alone whereas in EU number reaches to 300,000 

and over 3,000,000 worldwide. 

For instance, according to the Fifth Assessment 

Report of the Intergovernmental Panel on Climate Change 

(IPCC) [1], nearly all climate-altering pollutants either 

directly or indirectly (by contributing to secondary pollutants 

in the atmosphere) are responsible for health problems. 

Almost every citizen spends 90% of their time in indoor air. 

Outdoor air quality of the cities of developed countries 

improved considerably in recent decades. In contrast to this, 

indoor air quality degraded during this same period because 

of many factors like reduced ventilation, energy conservation 

and the introduction to new sources and new materials that 

cause indoor pollution. The design of buildings for lower 

power consumption resulted in decrease of ventilation which 

further decreases the quality of air inside the building. This 

increases the need for indoor air quality (IAQ) monitoring 

Due to this fact and use of new building materials, IAQ often 

reaches to unacceptable levels. 

There are several scenarios where there is the need 

to monitor a process and send an alert every time a problem 

occurs during this process. Monitoring systems and sensors 

will help with solving these problems, and that’s exactly what 

we plan to talk about here. This article assumes some 

familiarity with Arduino hardware let’s say the IoT system 

we are building must be able to detect the pollutant. These 

aspects have a great importance in the overall process quality. 

Moreover, what if we want to send an alert as soon 

as some pollutant is detected? 

In order to achieve this, the IoT [2] monitoring 

system will need to be integrated with an IoT cloud platform 

so that we can, for example, send a short message to a user’s 

mobile phone. 

For the sake of simplicity, let’s suppose that a sensor 

is attached to the component we want to monitor. This sensor 

detects all the movement and angle or alignment of the 

component during the manufacturing process. It exchanges 

data with an Arduino that monitors the data returned by the 

sensor. 

II. CONCEPT & WORKING 

 
Fig. 1: Block Diagram of the System 

A. Working 

The proposed air pollution monitoring is based on the block 

diagram as shown in Fig1. The data of air is recognized by 

MQ135 [3], MQ7 [4] and dust sensor [5]. The MQ135 [3] 

sensor can sense NH3, NOx, alcohol, Benzene, smoke, CO2. 

So, it is dynamic gas sensor for our Air Pollution Monitoring 

system. When we will connect it to Arduino then it will sense 

all gases, and it will give the Pollution level in PPM (parts per 

million). 

Analog sensors [6] will detect pollutants from 

surrounding. Sensor data will be given to the Arduino using 

ADC (analog to digital convertor). Arduino is interfaced with 

esp8266 Wi-Fi module [7] which is connected to the internet 

cloud server (THINGS SPEAK) [8] which will upload data 

on cloud server in real time. This makes the user to access the 

data from anywhere in the world thus making much easier 

and simpler for him. 

III. PROPOSED AIR POLLUTION MONITORING SYSTEM DESIGN 

The proposed Air Quality Monitoring System is shown in 

Fig.2. 
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Fig. 2: Air Pollution Monitoring System 

A. Air Pollution Monitoring Equipment 

The different components of the equipment along with their 

intended purpose are discussed below, 

1) Arduino Uno R3 Microcontroller 

It is the most flexible hardware platform used based on 

ATmega328P [9] which can be programmed according to the 

function where it is to be used. It has 6 analog inputs, 14 

digital input/output pins(6 pins of these can be used as PWM 

outputs) , a USB connection, a 16 MHz quartz crystal, SPI, 

serial interface, a reset button, a power jack and an ICSP 

header as shown in Fig.3.The Arduino microcontroller is not 

only for technical audience but is intended for designers and 

artists as well because of its focus to usability based on its 

design which helps to achieve the intended goal [6].It is the 

primary component of the framework. In addition, it is an 

open source microcontroller device with easily accessible 

software/hardware platform and is compatible with many 

sensors available. Everything needed for its working is 

present on the board; we only require a USB cable to directly 

connect it to the computer or give power using battery source 

or AC to DC adapter to get started. Also, it is not expensive 

and can be assessed with free authoring software i.e. IDE 

(integrated development environment). With the availability 

of a large no. of source codes over the internet, the 

programming of Arduino becomes easy. The online growing 

community backing Arduino consists of programmers like us 

that share their examples for others to make it a more reliable 

platform. It is mainly used in RF and IR circuits. These 

decoders are mainly used for remote control applications like 

burglar alarm, car door alarm, security system etc. The 

chosen pair of encoder and decoder for communication 

should have same number of address and data bits. 

 
Fig. 3: Arduino Uno Microcontroller 

2) ESP8266 Wi-Fi Module 

The ESP8266 Wi-Fi Module [7] is a self-contained SOC with 

integrated IP protocol stack that can give any microcontroller 

access to your Wi-Fi network. Wi-Fi module is capable of 

either hosting an application or offloading all Wi-Fi 

networking functions from another application processor. 

Every ESP8266 module comes pre-programmed with an AT 

command set firmware, meaning, we can simply connect to 

the Arduino device. The ESP8266 [7] module is an extremely 

cost-effective board. 

 
Fig. 4: ESP8266 Wi-Fi Module 

This module is powerful for on-board processing 

and storage capability that allows it to be integrated with the 

sensors and other application specific devices through its 

GPIOs [10] with minimal development up-front and minimal 

loading during runtime. It has high degree of on-chip 

integration that allows for minimal external circuitry, 

including the front-end module, is designed to occupy 

minimal PCB area. The Wi-Fi module supports APSD for 

VoIP[11] applications and Bluetooth co-existence interfaces, 

it contains a self-calibrated RF allowing it to work under all 

operating conditions and needs no external RF parts. There is 

an almost limitless fountain of information available for the 

Wi-Fi module, all of which has been provided by amazing 

community support. 

3) LCD 

LCD (Liquid Crystal Display) Shown in fig. is an electronic 

display module. A 16x4 LCD display is very basic module 

and is very commonly used in different types of devices and 

circuits. These modules are preferred over seven segments 

and other multi segment LEDs. 

A 16x4 LCD means it display 16 characters per line 

and there are 4 lines. By this LCD each character is displayed 

in 5x7 pixel matrix. This LCD contain two registers, that’s 

are Command and Data. The command register stores the 

command instructions which is given to the LCD. A 

command is an instruction which is given to LCD to do a 

predefined task like initializing it, clearing its screen, setting 

the cursor position, controlling display etc. The data register 

stores the data to be displayed on the LCD. The data is in the 

form of ASCII value of the character to be displayed on the 

LCD.  if its value is between two thresholds; and threshold 

outside, which is exactly opposite of threshold inside. 

 
Fig. 5: LCD 



IoT based Air Monitoring System 

 (IJSRD/Vol. 6/Issue 02/2018/1048) 

 

 All rights reserved by www.ijsrd.com 3911 

4) MQ135 

MQ-135 Module sensor has lower conductivity in clean air. 

When the target combustible gas exists, the sensors 

conductivity is higher along with the gas concentration rising. 

Convert change of conductivity to correspond output signal 

of gas concentration. MQ135 gas sensor has high sensitivity 

to Ammonia, Sulphide and Benzene steam, also sensitive to 

smoke and other harmful gases. It is with low cost and 

suitable for different applications such as harmful 

gases/smoke detection. The Sensitive material used in 

MQ135 gas sensor is SnO2. The conductivity of this material 

is lower in clean air. The sensor conductivity increases with 

the increasing concentration of target pollution gas. MQ135 

can monitor different kinds of toxic gases such as sulphide, 

ammonia gas, benzene series steam and CO2. The detection 

range is 10-10,000 ppm with the voltage rate of about 

5.0V±0.1V AC or DC. 

The important features are long life span, low cost, 

simple driver circuit and good sensitivity to toxic gases. MQ 

135 gas sensor is widely used in industrial gas alarm, portable 

gas detector and domestic gas alarm [7] as shown in Fig.6. 

MQ-135 is used in this framework for monitoring CO2 in air. 

The amount of CO2 present in the atmosphere is 400.7 ppm 

[8] according to which the sensor is calibrated. 

5) MQ7 

The MQ-7 is a Carbon Monoxide (CO) sensor suitable for 

sensing CO concentrations in the air. It can detect CO-gas 

concentrations anywhere from 20 to 2000 ppm. It makes 

detection by method of cycle high and low temperature and 

detect CO at low temperature. It is widely used in domestic 

CO gas leakage alarm, industrial CO gas alarm and portable 

CO gas.   The sensor can operate at temperatures from -10 to 

50°C and consumes less than 150 mA at 5 V.  It operates at 

voltage: Type: 3.3 – 5V. It is analog type of sensor. Can detect 

the presence of carbon monoxide 

 
Fig. 7: MQ7 Sensor 

6) Dust Sensor 

This Dust Sensor gives a good indication of the air quality in 

an environment by measuring the dust concentration. The 

Particulate Matter level (PM level) in the air is measured by 

counting the Low Pulse Occupancy time (LPO time) in given 

time unit. LPO time is proportional to PM concentration. This 

sensor can provide reliable data for air purifier systems; it is 

responsive to PM of diameter 1μm. 

Important features are it makes stable and sensitive 

detection of not only cigarette smoke but also house dust 

which are indoor asthma triggers. Air is self-aspirated with 

the current of air generation mechanism with a built-in heater. 

Easy maintenance. High sensitivity lasts long term. Dual 

output for the particle size over 1 micron and 2.5 micron 

(approx.). More compact and lighter, and easy installation. 

 
Fig. 8: Dust Sensor 

IV. CUIT DIAGRAM & EXPLANATIOPN 

First, we will connect the WI-FI module with the Arduino. 

ESP8266 runs on 3.3V and if we will supply 5V from the 

Arduino then it won’t work properly and it will damage. Then 

we will connect the VCC and the CH_PD to the 3.3V pin of 

Arduino. The RX pin of ESP8266 works on 3.3V and it will 

not communicate with the Arduino when we will connect it 

directly to the Arduino. So, we have to make a voltage divider 

for it which convert the 5V into 3.3V. This will happen when 

we connect three resistors in series like we did in the circuit. 

Then we will connect the TX pin of the ESP8266 to the pin 

10 of the Arduino and the RX pin of the esp8266 to the pin 9 

of Arduino through the resistors. 

 
Fig. 9: Circuit Diagram 

ESP8266 Wi-Fi module will give our projects access 

to Wi-Fi or internet (over a cloud server which is THING 

SPEAK). It is a very cost-effective device and it will make 

your system very powerful. It can communicate with any 

microcontroller and it is the most leading devices in the IOT 

platform. Then we will connect the MQ135 sensor, MQ7 

sensor and Dust sensor with the Arduino. After that we will 

connect the VCC and the ground pin of the sensor to the 5V 

and ground of the Arduino and the Analog pin of MQ135 

sensor to the A0 pin, analog pin of MQ7 sensor to A2 pin and 

Dust sensor to A1 pin of the Arduino. In last, we will connect 

LCD with the Arduino. Circuit diagram of system is shown 

in fig.9. 

V. GENERAL ALGORITHM 

The general steps used in monitoring the air pollution are: 

1) Sense the air pollutants. 

2) Send the data to Arduino. 

3) Arduino gives the data to esp8266 Wi-Fi module. 
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4) Esp. 8266 Wi-Fi module which connected to the internet 

sends the data over a cloud server, using API key of the 

server. 

5) Cloud server (THING SPEAK) analysis the data into 3 

different charts for each sensor. 

6) Through thing speak person can monitor a particular 

place for an air pollution from anywhere in word. 

VI. TESTING & OUTPUT OF THE PROJECT 

We have to connect the Wi-Fi of your ESP8266 device first 

before uploading the code. After uploading, we will open the 

serial monitor and it will display the IP address which is 

shown. 

Type this IP address in your browser, it will show 

you the output as shown below. You will have to refresh the 

page again if you want to see the current Air Quality Value in 

PPM. 

We have setup a local server to demonstrate its 

working, but to monitor the air quality from anywhere in the 

world, we need to forward the port 80 (used for HTTP or 

internet) to our local or private IP address (192.168*) of our 

device. After port forwarding all the incoming connections 

will be forwarded to this local address and you can open 

above shown webpage by just entering the public IP address 

of your internet from anywhere. We can forward the port by 

logging into your router (192.168.1.1) and we can find the 

option to setup the port forwarding. 

VII. CONCLUSION 

The Automatic Air management system is a step forward to 

contribute a solution to the biggest threat. The air monitoring 

system overcomes the problem of the highly-polluted areas 

which is a major issue. It supports the new technology and 

effectively supports the healthy life concept. This system has 

features for the people to monitor the amount of pollution on 

their mobile phones using the application. 

So, it becomes very reliable and efficient for the 

Municipal officials along with the Civilians to monitor 

environment. Letting civilians also involved in this process 

adds an extra value to it. As civilians are now equally aware 

and curious about their environment, this concept of IOT is 

beneficial for the welfare of the society. And it is 

implemented using the latest technology. 

A. Advantages 

1) Sensors are easily available. 

2) Simple Compact and easy to handle. 

3) System is Real Time 

4) IOT network benefits not only authorities, but also 

individuals, society etc. 

5) IOT is a cheap and portable way to monitor the 

environment. 

B. Limitations 

1) Only three sensors are used 

2) Accurate measurements of containing gases cannot be 

detected in ppm 

3) As IoT is managed and run by multiple technologies, 

multiple vendors are involved in it, Due to this fact 

privacy is a concern. 

4) It can cause loss of jobs for unskilled employees who do 

not cope with the recent trend in technology. 

5) With the increase in sensors, we have multiple 

technologies, whose architecture are different from one 

another, this makes IoT a complex system. 
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