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ABSTRACT

The Arduino based LPG Gas Sensor with Exhaust Fan and SMS Alert system is a safety-oriented project designed to detect leakage of Liquefied Petroleum Gas (LPG) in homes, laboratories, hotels, and industrial environments. LPG leakage can cause severe fire accidents and health hazards if not identified at an early stage. In this project, an LPG gas sensor continuously monitors the surrounding air for the presence of harmful gas. The entire circuit is powered using a 12V DC adapter, while a 7805 voltage regulator provides a stable 5V supply required for the Arduino Uno, gas sensor, GSM module, and other electronic components. When the gas concentration exceeds the predefined safety level, the LPG sensor sends a signal to the Arduino Uno for immediate action.

After receiving the signal from the sensor, the Arduino Uno activates multiple safety measures simultaneously. A MOSFET driver circuit is used to operate the exhaust fan, which helps remove leaked gas from the environment and improves ventilation. At the same time, a buzzer is activated to provide an audible warning to nearby people. In addition, the GSM module sends an SMS alert to a predefined mobile number, informing the user about the gas leakage even when nobody is present near the system. This combination of automatic ventilation, alarm indication, and remote notification makes the system highly reliable and effective for accident prevention. The project demonstrates the practical application of embedded systems, gas sensing technology, and wireless communication in industrial and domestic safety systems.

INTRODUICTION

Liquefied Petroleum Gas (LPG) is one of the most commonly used fuels in homes, restaurants, laboratories, and industries due to its high efficiency and clean burning properties. However, LPG is highly flammable, and even a small leakage can lead to dangerous situations such as fire accidents, explosions, and health hazards. Many accidents occur because gas leakage is not detected at the proper time. Therefore, an efficient gas leakage detection and alert system is essential to improve safety and prevent loss of life and property. The Arduino based LPG Gas Sensor with Exhaust Fan and SMS Alert system is designed to provide an automatic and reliable solution for detecting LPG leakage and taking immediate preventive actions.

This project uses an LPG gas sensor connected to an Arduino Uno microcontroller to continuously monitor the surrounding atmosphere. The entire system operates using a 12V adapter, while a 7805 voltage regulator provides a regulated 5V supply to the electronic components. When the sensor detects LPG gas above a predefined threshold level, the Arduino activates a buzzer to warn nearby people and simultaneously switches ON an exhaust fan through a MOSFET driver circuit to remove the leaked gas from the area. In addition, a GSM module is interfaced with the Arduino to send an SMS alert to the user’s mobile phone, enabling remote monitoring and quick response even when the user is away from the location. The project combines sensing, automation, and wireless communication technologies to create a smart and effective gas safety system suitable for domestic and industrial applications.

LITERATURE REVIEW
Several researchers and engineers have developed gas leakage detection systems to improve safety in domestic and industrial environments. Earlier gas detection systems mainly relied on simple alarm circuits using gas sensors and buzzers to alert users during LPG leakage. These conventional systems were effective for basic detection but lacked automatic response mechanisms and remote communication features. With the advancement of microcontroller technology, modern gas detection systems started using controllers such as Arduino and GSM modules to provide intelligent monitoring and alert facilities. Studies show that MQ-series gas sensors are widely used due to their high sensitivity, low cost, and easy interfacing with embedded systems. Researchers also integrated exhaust fans and automatic cutoff systems to reduce gas concentration and minimize accident risks.
Recent developments in embedded systems and IoT have further improved LPG monitoring systems by introducing wireless communication, mobile notifications, and real-time monitoring features. Many research papers discuss the use of Arduino Uno as a reliable and user-friendly platform for gas leakage detection because of its simple programming and compatibility with multiple sensors and communication modules. GSM-based alert systems are considered highly effective since they provide immediate SMS notifications to users and emergency contacts during gas leakage conditions. Some advanced systems also include LCD displays, cloud monitoring, and mobile applications for enhanced safety and automation. The proposed Arduino based LPG Gas Sensor with Exhaust Fan and SMS Alert system is developed based on these existing technologies to provide a low-cost, efficient, and practical solution for gas leakage detection and prevention.

CHAPTER 1
In this chapter we are going to know about ‘LPG Gas Leakage Detector with SMS and exhaust fan’ block diagram and description of block diagram.
1. 1. BLOCK DIAGRAM
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1. 2. DESCRIPTION

12V Adapter: The 12V adapter is the main power supply unit of the system. It converts AC mains voltage into regulated 12V DC power required for operating the circuit. This supply is used to power the exhaust fan and also serves as the input to the voltage regulator section. A stable power source is important for proper functioning of the Arduino Uno, GSM module, LPG sensor, and other connected devices.

Voltage Regulator: The voltage regulator block, generally implemented using a 7805 IC, converts the 12V DC input into a stable 5V DC output. The Arduino Uno, LPG gas sensor, GSM module, LCD display, and buzzer require a 5V supply for safe operation. The regulator ensures constant voltage output even if minor fluctuations occur in the input supply, thereby protecting sensitive electronic components from damage.

LPG Sensor: The LPG gas sensor continuously monitors the surrounding atmosphere for the presence of LPG gas leakage. Sensors such as MQ-2 or MQ-5 are commonly used because of their high sensitivity to combustible gases. When gas concentration exceeds a predefined threshold level, the sensor sends an electrical signal to the Arduino Uno indicating the leakage condition. This sensor acts as the primary sensing element of the entire safety system.

Arduino Uno: The Arduino Uno is the main controlling unit of the project. It receives input signals from the LPG sensor and processes the data according to the programmed conditions. If gas leakage is detected, the Arduino activates the buzzer, controls the MOSFET driver for operating the exhaust fan, updates the LCD display, and sends commands to the GSM module for transmitting SMS alerts. Thus, the Arduino coordinates all system operations and acts as the brain of the project.

LCD Display: The LCD display is used to show system status messages and warning indications. Under normal conditions, the display may show messages such as “System Normal” or “No Gas Leakage.” When LPG gas is detected, the LCD displays alert messages like “Gas Leakage Detected” or “Fan ON.” This provides clear visual information to users regarding the condition of the system.

GSM Module: The GSM module provides wireless communication capability to the project. When gas leakage is detected, the Arduino sends AT commands to the GSM module, which then transmits an SMS alert to a predefined mobile number. This feature allows the user to receive immediate notifications even when away from the monitoring location, thereby improving safety and emergency response.

MOSFET Driver Circuit: The MOSFET block acts as an electronic switching device used to control the exhaust fan. Since the Arduino output current is not sufficient to drive high-power loads directly, the MOSFET is used as an interface between the Arduino and the fan. When triggered by the Arduino, the MOSFET switches ON the exhaust fan automatically to remove leaked gas from the environment.

Exhaust Fan

The exhaust fan is activated automatically during gas leakage conditions. Its main purpose is to improve ventilation and reduce the concentration of leaked LPG gas in the surrounding area. By quickly removing accumulated gas, the fan helps minimize the chances of fire accidents and explosions.

Buzzer: The buzzer provides an audible warning whenever LPG leakage is detected. It alerts nearby people immediately so that necessary safety measures can be taken quickly. The buzzer works simultaneously with the SMS alert and exhaust fan operation, making the system more reliable and effective.

CHAPTER 2
In this chapter we are going to study about the ‘LPG Gas Leakage Detector with SMS and exhaust fan’, ‘circuit diagram’ and ‘working of circuit diagram’
2. 1. CIRCUIT DIAGRAM
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2. 2.WORKING

1. Power Supply Connections

· A 12V DC adapter is used as the main power source for the entire circuit.

· The positive terminal of the adapter is connected to the Vin pin of the Arduino Uno and also to the positive terminal of the exhaust fan.

· The negative terminal of the adapter is connected to the common ground of the circuit.

· The Arduino’s internal regulator and external regulated supply provide 5V required for the LPG sensor and GSM module.

2. LPG Gas Sensor Connections

· The LPG gas sensor module is connected to the Arduino Uno for gas leakage detection.

· VCC pin of the sensor is connected to the 5V supply.

· GND pin is connected to common ground.

· The analog output pin of the sensor is connected to analog input pin A0 of the Arduino Uno.

· The sensor continuously sends gas concentration values to the Arduino controller.

3. GSM Module Connections

· The GSM module is interfaced with the Arduino Uno for SMS communication.

· VCC pin of GSM is connected to 5V supply.

· GND pin is connected to common ground.

· TX pin of GSM is connected to RX pin of Arduino.

· RX pin of GSM is connected to TX pin of Arduino.

· The Arduino sends AT commands to the GSM module for transmitting SMS alerts during gas leakage conditions.
4. MOSFET Driver and Exhaust Fan Connections

· An IRF540 MOSFET is used to control the exhaust fan.

· The gate terminal of the MOSFET is connected to a digital output pin of Arduino through resistor R1 (1kΩ).

· Resistor R2 (10kΩ) is connected between gate and ground as a pull-down resistor to avoid false triggering.

· The drain terminal of MOSFET is connected to the negative terminal of the exhaust fan.

· The source terminal is connected to ground.

· The positive terminal of the fan is connected directly to the 12V supply.

· When the Arduino outputs HIGH signal to the MOSFET gate, the fan turns ON.

5. Buzzer Connections

· The positive terminal of the buzzer is connected to one digital output pin of Arduino.

· The negative terminal is connected to ground.

· The buzzer produces an audible alert when LPG leakage is detected.

Working of Circuit

The Arduino based LPG Gas Sensor with Exhaust Fan and SMS Alert system works as an automatic gas leakage detection and safety mechanism. Initially, the 12V adapter powers the complete circuit. The Arduino Uno receives regulated power and continuously monitors the output of the LPG gas sensor connected to analog pin A0. Under normal conditions, when there is no gas leakage, the sensor output remains below the predefined threshold level, and all output devices remain OFF.

When LPG gas leakage occurs, the gas concentration in the surrounding air increases. The LPG sensor detects the gas and sends a corresponding analog signal to the Arduino Uno. The Arduino continuously compares the sensor value with the programmed threshold value. Once the detected gas level exceeds the safety limit, the Arduino immediately activates the buzzer to provide an audible warning alert to nearby people.

At the same time, the Arduino sends a HIGH signal to the gate terminal of the IRF540 MOSFET through resistor R1. The MOSFET operates as an electronic switch and turns ON the exhaust fan connected to the 12V supply. The fan starts removing the leaked gas from the environment and improves ventilation, thereby reducing the possibility of fire accidents or explosions. Resistor R2 ensures that the MOSFET remains OFF during normal conditions by preventing unwanted gate triggering.

Simultaneously, the Arduino communicates with the GSM module using serial communication. The controller sends AT commands to the GSM module, which transmits an SMS alert message such as “Gas Leakage Detected” to a predefined mobile number. This feature allows the user to receive emergency notifications even when away from the location. Once the gas concentration returns to the safe level, the Arduino automatically turns OFF the buzzer and exhaust fan, restoring the system to normal monitoring mode.

CHAPTER 3
LIST OF COMPONENT

	Sr No
	Component Name
	Quantity
	Rate (₹)

	1
	Arduino Uno
	1
	450

	2
	LPG Gas Sensor (MQ-2/MQ-5)
	1
	150

	3
	GSM Module (SIM800/SIM900)
	1
	950

	4
	IRF540 MOSFET
	1
	80

	5
	Exhaust Fan 12V DC
	1
	180

	6
	Buzzer
	1
	60

	7
	7805 Voltage Regulator IC
	1
	40

	8
	12V DC Adapter
	1
	300

	9
	Resistor 1kΩ
	1
	10

	10
	Resistor 10kΩ
	1
	10

	11
	Connecting Wires
	1 Set
	100

	12
	Breadboard / PCB
	1
	150

	13
	LED Indicator
	1
	20

	14
	Capacitors
	2
	20

	
	
	
	


CHAPTER 4
COMPONENT
AND

DATA-SHEET
The basic component used in this project its description and function is given bellow.
1. Resistor

2. Diode

3. Capacitor

4. Transformer
5. Data-sheet

4.1RESISTOR
A package of material which exhibits a certain resistance made up into a single unit is called a resistor. Different res. having the same resistance value may be different in physical size and construction depending on its power and applications. [image: image3.png]1t significant igure.
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Figure above shows a typical carbon film res. which is commonly used in the market. Chip resistor is becoming more common nowadays replacing carbon film resistor.

Figure below shows the typical form of the carbon form of resistors. 
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VALUE AND TOLERANCE OF RESISTANCE
Unit of resistance is ohms; the symbol for ohm is an omega. Res. values are normally shown using colored bands. Each color represents a number as shown in the table below.
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4.2 DIODE
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There are many types of semiconductor diodes namely Selenium, Germanium and Silicon types. Selenium type is commonly used in the early days in ac power suppliers but in recent years it has been replaced by silicon type as it sometimes emit toxic fumes when it burnt out. The characteristic is that it allows current to flow in one direction as shown in the symbol below. It has a cathode and an anode which determine the flow of the current. Current can only flow from anode to cathode. 
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 Silicon V-I characteristics are shown in the figure below. The junction barrier for silicon is about 0.7V and for Germanium is about 0.3V. It is also called forward voltage drop. Most of the diode used today is of silicon type as they are robust and reliable from DC to RF small signal applications. 
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The Peak Reverse Voltage (PIV) of silicon types is available up to 1000 volts or more. They can also carry up to 100A DC current. In typical applications, it is advisable to ensure that it operates within the maximum ratings specified by the manufacturer and apply the Failure Mode and Effects Analysis to the device. The temperature of the device is one of the more important parameter to consider. Heat sinks may be used where they have to handle large amount of power. 

When reverse voltage is applied, there will be a small leakage current usually in the region of uA. Beyond this voltage, it will breakdown and will be damaged permanently. 


      

TYPES OF COMMERCIAL AVAILABLE DIODE 
	Diode
	Maximum Current
	Maximum Reverse Voltage

	1N4001
	1A
	50V

	1N4007
	1A
	1000V

	1N5401
	3A
	100V

	1N5408
	3A
	1000V


4.3 ALUMINUM ELECTROLYTIC CAPACITOR
Compact but glossy, these are available in the range of <1 µF to 1 F with working voltages up to several hundred volts DC. The dielectric is a thin layer of aluminum oxide. They contain corrosive liquid and can burst if the device is connected backwards. The oxide insulating layer will tend to deteriorate in the absence of a sufficient rejuvenating voltage, and eventually the capacitor will lose its ability to withstand voltage if voltage is not applied. A capacitor to which this has happened can often be "reformed" by connecting it to a voltage source through a resistor and allowing the resulting current to slowly restore the oxide layer. Bipolar electrolytic (also called Non-Polarized or NP capacitors) contain two capacitors connected in series opposition and are used when the DC bias voltage must occasionally reverse. Bad frequency and temperature characteristics make them unsuited for high-frequency applications. Typical values are a few nf to fared.




A capacitor or condenser is a passive electronic component consisting of a pair of condenser separated by a dielectric. When a voltage potential difference exists between the conductors, an electric field is present in the dielectric. This field stores energy and produces a mechanical force between the plates. The effect is greatest between wide, flat, parallel, narrowly separated conductors.

The applications of capacitor are energy storage, power factor correction, signal coupling, noise filters, and motor starters.

WHAT IS ARDUINO


Arduino is an open-source platform used for building electronics projects. Arduino consists of both a physical programmable circuit board (often referred to as a microcontroller) and a piece of software, or IDE (Integrated Development Environment) that runs on your computer, used to write and upload computer code to the physical board.


The Arduino platform has become quite popular with people just starting out with electronics, and for good reason. Unlike most previous programmable circuit boards, the Arduino does not need a separate piece of hardware (called a programmer) in order to load new code onto the board – you can simply use a USB cable. Additionally, the Arduino IDE uses a simplified version of C++, making it easier to learn to program. Finally, Arduino provides a standard form factor that breaks out the functions of the micro-controller into a more accessible package.

ARDUINO BASIC PROGRAMMING STEPS


Now you’re ready to start programming! There are four steps to writing a program and running it on your LilyPad: 1. Write the program 2. Compile the program 3. Upload the program to the LilyPad 4. Run the program on the LilyPad.

WRITE THE PROGRAM


You’ll begin by trying out pre-written example code that is included in the Arduino software. “Write” is a slightly inaccurate description for the moment, but don’t worry, you’ll be writing your own programs soon.

Click on the upward pointing arrow in the Toolbar to open Arduino’s built-in library of examples. Select 01.Basics → Blink. You can also get a new window with this code by going to the File menu and selecting Examples → 01.Basics → Blink.





The example program you opened should look kind of like the one below. Note: the example code in Arduino has changed a bit since the Sew Electric book was written, so your window will look slightly different.





This program is written in a programming language called C. The Arduino software only understands programs written in C, so you’ll be learning how to write C programs. Assume for a moment that you’ve written this program. The next step is to compile it.


As was mentioned above, your program will probably look slightly different. In particular, the areas of grey text (the comments) in your code may be different. Don’t worry, your program will work the same way that the example program does. 


COMPILE THE PROGRAM


When a program is compiled it is translated from the code that you wrote into a new code called hex code that the LilyPad can understand. The hex code is a very condensed form of the code that you wrote—essentially it is a long string of numbers. An excerpt of hex code is shown below.
:1038D00040E350E0225330404040504057FFFACF81

:1038E000962F9F5F692F981728F3909309020895E8

:1038F000982F8091C00085FFFCCF9093C60008955B

:10390000EF92FF920F931F93EE24FF248701809183

:10391000C00087FD17C00894E11CF11C011D111D9A


As you can see, hex code is pretty hard to understand and would be even harder to write! This is why you write C code instead of hex code. If you’ve made any mistakes in your C code, they will be detected during the compiling phase and you will have to correct them before your code will compile. Only perfectly formatted and punctuated and grammatically correct C code—code with perfect syntax will compile into hex code. To compile your Blink program, click on the checkmark button in the Toolbar. When you scroll over this button you should see the word “Verify”.




A progress bar that shows how long the compiling process will take will appear in the Status Bar.




If there are no errors in your program, your compilation will be successful and a “Done compiling.” message will appear in the Status Bar. The Feedback Area will display a message that tells you the size of your compiled program.





If there are errors in your program—if your C code is formatted incorrectly for instance—your compilation will fail. In this case, the Status Bar will turn orange and a confusing compile error message will appear. You will also get a more detailed and equally confusing error message in the Feedback Area.





Most of the error messages that appear in the Status Bar and Feedback Area will be perplexing. They are the computer’s way of telling you what’s wrong. Don’t worry if you don’t understand them, but you might be able to get some hints about the error in your program by reading them carefully. As you get more familiar with them they’ll become (slightly) more helpful.


Try editing your program to introduce an error. Add a new line of random text to the top of the code. Click the compile button to see what happens. Most likely the error message that appears will be meaningless to you. If you can make sense of it, you are a programming prodigy!


But, Arduino does do one very useful thing when it detects an error. It highlights the line where the error was detected or moves the cursor near where the error was detected.





This can be a good clue about where the problem that you need to correct is located. Keep this in mind as you write and debug your own programs.


Remove the extra line you added and recompile your program before moving on to the next step.

UPLOAD THE PROGRAM TO THE ARDUINO-UNO

Once your program has compiled and hex code has been generated, the next step is to upload the hex code onto your uno. To upload the compiled code, click on the rightward pointing arrow button in Toolbar. When you scroll over this button you’ll see the word “Upload.”





After you click it, you’ll see messages in the Status Bar telling you that the program is being compiled and then uploaded. If the upload is successful, you’ll see a “Done uploading” message in the Status Bar. A message in the Feedback Area will tell you the size of your uploaded program and the amount of memory available on the uno.





If you have not set up your uno properly, the upload process will fail. The Status Bar will turn orange and an error message will appear. If you receive an error like this, return to the setup section of this tutorial and make sure that you have completed all of the necessary setup steps including selecting the appropriate Serial Port and board in the Arduino software. If you are still having problems, see the troubleshooting chart at the end of this chapter.




C-CODE

// Pin definitions

const int mqSensorPin = A0;    // Analog pin for MQ2/MQ6 sensor

const int buzzerPin   = 8;     // Digital pin for Buzzer

const int fanMOSFET   = 2;     // Digital pin for MOSFET Gate (Exhaust Fan)

const int ledLeakPin  = 10;    // LED for leak indication

// Threshold value for gas detection

const int gasThreshold = 400;  // Adjust this based on sensor calibration

void setup() {

  pinMode(buzzerPin, OUTPUT);

  pinMode(fanMOSFET, OUTPUT);

  pinMode(ledLeakPin, OUTPUT);

  pinMode(mqSensorPin, INPUT);

  Serial.begin(9600);

  digitalWrite(buzzerPin, LOW);

  digitalWrite(fanMOSFET, LOW);

  digitalWrite(ledLeakPin, LOW);

}

void loop() {

  int sensorValue = analogRead(mqSensorPin);

  Serial.print("Sensor Value: ");

  Serial.println(sensorValue);

  if (sensorValue > gasThreshold) {

    digitalWrite(buzzerPin, HIGH);      // Turn on buzzer

    digitalWrite(fanMOSFET, HIGH);      // Activate MOSFET for exhaust fan

    digitalWrite(ledLeakPin, HIGH);     // Indicate leak

    // Remain in active state while gas detected

  } else {

    digitalWrite(buzzerPin, LOW);       // Turn off buzzer

    digitalWrite(fanMOSFET, LOW);       // Stop exhaust fan

    digitalWrite(ledLeakPin, LOW);      // No leak

  }

  delay(500);  // Sample interval

} 
CHAPTER 5
In this chapter we are going to indicate the advantages and application of ‘LPG Gas Leakage Detector with SMS and exhaust fan’.
5.1 ADVANTAGES

1. Early Gas Leakage Detection: The system detects LPG leakage at an early stage, helping to prevent fire accidents, explosions, and hazardous situations.

2. Automatic Exhaust Ventilation: The exhaust fan automatically turns ON during gas leakage, reducing the concentration of harmful gas in the environment.

3. Instant SMS Alert Facility: The GSM module sends immediate SMS notifications to the user, allowing quick action even when nobody is present nearby.

4. Low Cost and Easy Implementation: The project uses easily available and economical components such as Arduino Uno and MQ gas sensor, making it affordable and simple to develop.

5. Improved Safety System: The combination of buzzer alarm, ventilation fan, and remote SMS alert provides multiple layers of safety protection.

5.2 APPLICATIONS
1. Domestic Kitchens: Used in homes to detect LPG leakage from gas cylinders and stoves for improving household safety.

2. Hotels and Restaurants: Helps monitor commercial cooking areas where continuous LPG usage increases the risk of gas leakage.

3. Industrial Safety Systems: Used in industries and factories where combustible gases are stored or used in manufacturing processes.

4. Laboratories: Provides safety in chemical and research laboratories where flammable gases are handled.

5. Gas Storage Rooms: Installed in LPG storage areas and godowns to continuously monitor gas leakage conditions.

CHAPTER 7
RESULT
Thus our group actively coupled with project, and we develop this project named as “LPG Gas Leakage Detector with SMS and exhaust fan”.
The Arduino based LPG Gas Sensor with Exhaust Fan and SMS Alert system was successfully designed and implemented for detecting LPG gas leakage and providing immediate safety actions. The LPG sensor accurately detected the presence of leaked gas and sent signals to the Arduino Uno controller. During gas leakage conditions, the system successfully activated the buzzer alarm and automatically switched ON the exhaust fan through the MOSFET driver circuit to remove harmful gas from the environment. Simultaneously, the GSM module sent SMS alert messages to the predefined mobile number, enabling remote warning and quick response. The project demonstrated reliable performance, fast response time, low power consumption, and effective accident prevention, making it suitable for domestic as well as industrial safety applications.
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