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Abstract- An ESP8266 microcontroller, MQ-2 gas 

sensor, and Blynk platform are used in this study to 

create an Internet of Things-based gas level monitoring 

system. An I2C-enabled LCD shows the readings from 

the system's gas concentration measurement. When gas 

levels above a certain threshold, it instantly notifies 

users via smartphone notifications, a buzzer, and LEDs. 

Using Blynk, the system incorporates a timer for 

recurring monitoring and virtual dashboard updates. 

For improved safety in gas detection applications, this 

technology provides a scalable and affordable solution. 

 

Index Terms-[Gas detection, IoT, ESP8266, Blynk, real-

time monitoring] 

 

I. INTRODUCTION 

 

Gas leakage detection is vital in ensuring safety in 

residences, industries, and commercial 

environments; undetected leaks could create 

catastrophic situations like fires, explosions, or health 

hazards. This project introduces a real-time 

monitoring and alert system for gas leakage using the 

MQ series sensor with ESP8266 acting as the 

microcontroller and the IoT interface for real-time 

monitoring and alert through the Blynk platform, thus 

upgrading its safety measures with minimal 

deployment complexity. 

 

The MQ-series gas sensor measures the 

concentration of gases in the surrounding 

atmosphere. Data is thus captured by the ESP8266 

microcontroller that processes the signals and sends 

them for interpretation. Once the level of gas 

surpasses a threshold, the system triggers several 

safety means: a buzzer sounds an alarm, red and 

green LEDs detect the state of gas in the air, and a 

servo motor disperses the gas collected, minimizing 

the possibilities of its ignition. An LCD module 

displays real-time gas levels and alerts locally, 

ensuring accessibility even without internet 

connectivity. 

 

Fully integrated with the Blynk IoT platform, it 

allows users to remotely monitor gas level through a 

smartphone or a web-based dashboard. Virtual pins 

transmit the sensor readings to the platform, while 

push notifications and event logging ensure 

immediate user awareness of dangerous gas 

concentrations. A virtual gauge widget appears with 

gas levels so that it is easy to interpret the data. 

 

This project validates the significant potential of IoT 

in advancing safety automation. It is affordable, 

reliable, and scalable enough for deployment in 

multiple environments. The inclusion of local alerts, 

real-time visualization of data, and remote 

monitoring has helped the system address key safety 

concerns to a good extent. After all, it portrays the 

transformative role of IoT in bringing about 

proactive, responsive solutions to everyday safety 

challenges. 

 

II. METHODOLOGY 

 

In this project, IoT-enabled gas leakage detection and 

alerting has been proposed using the Blynk platform 

in which for real-time monitoring and alerts. Here, 

ESP8266 forms the microcontroller that interfaces 

with the MQ-series gas sensor for measuring the 

concentration level of gases. 

 

Some other subsystems are lights for status 

indication, a buzzer for acoustic warning, an LCD for 

local display of messages and also a fan servo to help 

as a dispersing method of the accumulation of gas in 

case it senses a leak. 

 

The same is the case with hardware setup. Gas sensor 

is stuck to the A0 analog pin in ESP8266. LEDs are 

connected with pins D4 (Green) and D5 (Red), 

buzzer with D6 pin, and servo motor with D7 pin.  

LCD module is connected with the ESP8266 through 

I2C connection at SDA and SCL pins. Thus it also 

aids in giving quite accurate detection and immediate 

response to variation in the gas levels. 

 

The ESP8266 connects to the WiFi through the Blynk 

library. It integrates very smoothly with the cloud-
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based dashboard of Blynk. Periodically, sensor 

readings are transmitted to application via virtual pins 

for users to check gas levels from a remote mobile 

device in real-time. 

 

This will activate the system to take its self-defence 

measures, starting with the red LED on; it will 

activate the buzzer and make the servo motor rotate 

to let the fan blow. It would send push notifications 

by Blynk and log for later review. It provides for a 

pretty detailed dashboard, providing virtual gauges 

for the visualization of gas concentration and also has 

a notification system for alerts. In this project, it is 

illustrated how IoT-based technologies can enhance 

the safety associated with gas leakage detection and 

prevention, low-cost, reliable, and scalable. 

 

A. SOFTWARE DEVELOPMENT 

The software for this gas leakage detection system is 

developed using the Arduino IDE and takes 

advantage of the ESP8266 microcontroller with IoT 

features. Primary programming involves interfacing 

MQ gas sensors with other peripherals like LEDs, a 

buzzer, an LCD display, and a servo motor. Logic for 

the system written in C++ utilizes libraries such as 

`BlynkSimpleEsp8266` for IoT connectivity and 

LiquidCrystal_I2C for LCD handling as well as 

Servo for motor control. 

 

The beginning of the code would involve hardware 

initialization, such as pin input and output 

configuration and WiFi connection with the Blynk 

cloud. The sensor was reading through an analog 

input pin; its readings would be processed to see if 

the gas levels went past the predefined threshold. 

Accordingly, activation of LEDs, buzzing, rotation of 

the servo, and LCD update would happen. 

 

Real-time gas levels are transmitted to the Blynk 

platform using virtual pins. The readings are 

displayed to the end-user on a very user-friendly 

dashboard. Notifications for high gas levels ensure 

immediate alerts to the user. Software is designed 

with reliability, scalability, and efficient resource 

management in mind and would be safe enough for 

real-world deployment in safety-critical 

environments. 

 

Fig 1- Serial Monitor of Gas Sensor 

 

C. HARDWARE DEVELOPMENT 

The hardware for this gas leakage detection system 

involves an ESP8266 microcontroller, an MQ-series 

gas sensor, LEDs, a buzzer, a servo motor, and an 

LCD display. The MQ-series gas sensor is linked to 

the analog input of the ESP8266 for detecting gas 

concentrations. Two LEDs (green and red) are linked 

to digital pins for status indication—green when gas 

levels are normal, while red indicates high levels. The 

buzzer has been joined to another digital pin to ring 

an alarm when dangerous gas concentrations have 

been detected. 

 
 Fig 2- Node MCU ESP 8266 as Microcontroller 

 

 Fig 3- MQ-2 Gas Sensor to detect hazardous gas 

 

A servo motor, acting as a fan, is connected to a pin 

to activate when gas levels are at a threshold. An I2C 

LCD module will display real-time data on gas levels. 

All these work in tandem for local and remote 

monitoring to ensure comprehensive safety 

management.  
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III. RESULTS AND DISCUSSIONS 

 

The gas leakage detection system measures gas 

concentrations successfully and monitors them online 

using the Blynk IoT platform. In case of excessive gas 

levels beyond the threshold, the system activates 

safety devices that trigger a warning buzzer, LEDs, 

and a servo motor acting as a fan, thus dispersing gas 

and minimizing potential risks. Local feedback is 

achieved by the display on the LCD; however, at a 

remote end, data is shown in the dashboard of the 

Blynk portal. The system has proven to be reliable in 

detecting gas leaks and sending alerts in timely 

manners. To be noted here is that the future changes 

could improve its accuracy along with reliability with 

machine learning for predictive analysis or integration 

of more sensors for broader hazard detection. 

 

IV. FUTURE SCOPE 

 

1.Integration with Other Sensors: Additional sensors 

that are part of the system can include environmental 

sensors; for example, temperature, humidity, or 

smoke detectors. This would increase the range of 

hazards that the system could detect and respond to. 

2.Machine Learning for Predictive Analysis: This 

system will use machine learning algorithms that can 

analyze historical data on the gas sensors to 

predetermine leak patterns or hazards that will occur 

before they happen. The system will thus enhance 

proactive safety practices, reducing false alarms. 

3.Enhanced Connectivity and Automation: Future 

versions may interface with smart home or industrial 

automation systems. This will allow automatic 

actions such as closing gas valves, controlling 

ventilation, or even alerting emergency services to 

enhance the efficiency and responsiveness in case of 

a gas leak. 

 

V.  CONCLUSION 

 

This gas leakage detection system uses IoT 

technology to include real-time monitoring in 

residential, industrial, and commercial areas. With 

the integration of an MQ-series gas sensor and an 

ESP8266 microcontroller along with the Blynk 

application, it surely detects quick leaks of gas 

immediately. As a response, it will trigger the safety 

measures consisting of LEDs, buzzers, and a servo 

motor to spread out the toxic gas. It has localized 

alerts and remote surveillance, which allows quick 

responses to emergent threats, thus limiting the 

possibilities of incidents. The adaptable 

configuration also allows monitoring of gas 

concentrations with a mobile application, thus 

enhancing access and control. Expected 

improvements may include predictive analytics and 

smart home connectivity, thus making it an all-

inclusive, adaptable approach towards preventing 

gas-related incidents in various settings. 
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