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ABSTRACT
Gas leakage and gas cylinder explosion is a regular problem in today’s world, especially in
developing countries. If the gas leakage can’t be detected fast and no action is taken, may lead
to explosion and cause severe damages to life and environment. The previous leakage detection
systems only use alarms for warning. There is nothing about the protection. In this paper, a
system is proposed that can detect not only gas leakage, it can detect explosion, and fire as well.
And can take some protective steps. It is equipped with gas sensor to detect the leaked gas and
flame sensor to detect the explosion and fire. It has exhaust fan system to clear the leaked gas
and solenoid valve to inlet the water or carbon dioxide gas (CO2) if explosion and fire occurs.
The explosion security system response individually when there is only a fire with no relation
to gas leakage. If any incident occurs, that information is sent to owner through wireless media,
a display shows the alert message and buzzer makes the alarm. It is equipped with Global
System for Mobile communications (GSM) modem as wireless media to send information to
owner through Short Message Service (SMS). This ensures preventive actions immediately
even in the absence of people on-site. A prototype of this system has been developed and tested
with Liquefied Petroleum Gas (LPG) and Fire as well. The experimental results show that the
system can detect the gas leakage, explosion and fire. It is also able to take protective steps
quickly. This life saving system is low-cost and useful. It can protect people from burning alive.
Keywords: Arduino UNO, MQ-9, Low-cost, Explosion, Security, GSM.

1. INTRODUCTION
Fuel demand is increasing day by day. Various kinds of fuel are being used in industry, shop,
home etc. Liquefied Petroleum Gas (LPG) is a mostly used fuel in the world. It contains in
cylinder on highly concentrated state. The cylinder blasts sometimes. A gas cylinder blasts due
to many reasons. Gas leakage is the main cause of blast occurrence [1]. People can’t know that
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the gas is leaking. So they light up the fire and it creates blast. To avoid the situation gas
leakage detection is needed. The fire detection and security system is needed as well with the
gas leakage detection system. This kind of automatic security system can save people from
dangerous blast accident and sometimes prevent the accident. Many research projects have been
done on this platform. Very beginning, the gas leakage detection system was proposed with
only on-site alarm. After that wireless media is attached with the system to make alarm [2]. In
2011 Luay Fraiwan and his team proposed a gas leakage detection system with radio frequency
(RF) communication [3]. It uses RF communication to alert about gas leakage. Ganesh D and
Anilet Bala A, proposed a system in 2015 with ZigBee communication [4]. It has a wireless
network between the sensors. Arpitha T and her team worked with FPGA system in 2016 [5].
That system uses FPGA system to control the process. A GSM module is also used in that
system. These systems are not cheaper. In 2018 a low cost gas detection system is proposed by
Mr. Arijit Banik and his team [6]. It’s designed with microcontroller. There are many research
projects in the sector of fire security. In 2007 Chen Yueping with his team designed a fire alarm
system based on CAN bus. It was a multi sensor based system in which the PIC16712 get the
sensors data and communicate with CAN bus through CAN bus communication [7]. Another
multi sensor fire detection system based on ARM was proposed by Haibing Hu and his team in
2009. That system used nrf2401 for short-range communication, GPRS for long-range
communication and ARM9 for center console [8]. In 2010 Huide Liu and the team proposed a
design of a fire alarm system in which there was a sub-machine to retransmit the signal of the
sensors [9]. A GSM based fire security system was designed by Chun-yuan Lian in 2011. In
this system smoke detector and temperature sensor was used to detect the fire [10]. In 2013 Md
Saifudaullah Bin Bahrudin and his team designed a fire security system with Raspberry Pi and
Arduino UNO. There was a web cam in that system which sends image of incident to the owner
through Raspberry Pi. Owner can take decision after watching the incident image and command
the system to call the fire service [11]. All these systems only alert the owner through various
ways. These have nothing about security option. These systems can’t take any action if accident
occurs. Explosion alert is needed to alert the people when they are not at home. Explosion alert
system is normally used in ground and underground structure like mine, industry to detect the
blast of toxic gas chamber, which is dangerous for the workers [12]. The LPG cylinder
sometimes explodes as well. So the explosion detection is needed for home security. When a
gas leakage situation occurs there is a high chance of fire. Conventional smoke sensor base fire
security system is too slow for cylinder blast occurrence. PIR and IR flame sensor is quicker
than that [13]. This IR flame sensor can detect ultraviolet to infrared radiation [15]. All three
securities are essential with gas leakage alert system. The system should be low-cost also. The
system proposed in this paper fulfills the three security conditions. In the stage of gas leakage,
fire and explosion, this system takes protective steps. The system takes the protective steps
quickly as well.
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1.1. Functional Block Diagram

The system consists of an Arduino UNO as the brain of the system. It has a MQ-9 gas sensor to
detect the gas. MQ-9 is an advance level gas sensor and can detect 100-10000 ppm combustible
gas [14]. It has a flame sensor to detect the explosion of gas cylinder and fire. This sensor
detects fire and explosion which create radiation between ultraviolet to infrared [15]. The
security system consists of exhaust fan and solenoid valve. The exhaust fan is for clearing the
leaked gas from the room and the solenoid valve is to inlet carbon dioxide (CO2) or water from
the water tank of the home when the explosion and fire incident occurs. The normal firefighting
system works little slower because it uses the smoke sensor to detect the fire which works with
after burn smoke. But every time is crucial for blast affected people. To detect the fire fast the
flame sensor is more workable. There is a buzzer to create alarm and a LCD screen to show the
situation. The GSM modem sends SMS to owner when accident occurs.
the overall working process of this system. The Gas sensor and the Flame sensor remain stand
by in the normal situation. There is no signal to the brain(Arduino) of the system. When the gas
sensor gets the leaked gas it creates a voltage signal send it to the Arduino. Arduino then
switched on the buzzer and exhaust fan. The exhaust fan tries to clear the gas from the room.
The LCD shows the gas leakage message and the GSM send message to the owner. When there
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is an explosion or fire incident occurred, the Flame sensor detects it with assist of gas sensor.
Both sensors generate voltage signal and send it to the Arduino. The Arduino then switched on
the buzzer and solenoid valve. The solenoid valve inlet the water in the room to control the fire.
The LCD shows the fire and explosion alert message and the GSM send message to the owner.

2. HARDWARE COMPONENTS :
2.1. Gas Sensor
A gas sensor is a device which detects the presence or concentration of gases in the
atmosphere. Based on the concentration of the gas the sensor produces a corresponding
potential difference by changing the resistance of the material inside the sensor, which can be
measured as output voltage

Figure 1 Gas sensor

2.2. Flame Sensor
The flame sensor detects the presence of a flame. If the flame in the furnace goes out,
the sensor can detect the change and send electrical signals to the furnace's central controller.

Figure 2 Flame Sensor
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2.3. Arduino UNO

Arduino is an open-source electronics platform based on easy-to-use hardware and
software. Arduino boards are able to read inputs - light on a sensor, a finger on a button, or a
Twitter message - and turn it into an output - activating a motor, turning on an LED, publishing
something online.

Figure 3 Arduino UNO

2.4. GSM/GPRS modem
The Global System for Mobile Communications (GSM) is a standard developed by the
European Telecommunications Standards Institute (ETSI) to describe the protocols for secondgeneration (2G) digital cellular networks used by mobile devices such as mobile phones and
tablets.A GPRS modem is a GSM modem that additionally supports the GPRS technology for
data transmission. GPRS stands for General Packet Radio Service. It is a packet-switched
technology that is an extension of GSM. (GSM is a circuit-switched technology.) GPRS can be
used as the bearer of SMS.

Figure 4 GSM/GPRS modem

2.5. LCD Display
A liquid-crystal display (LCD) is a flat-panel display or other electronically modulated
optical device that uses the light-modulating properties of liquid crystals combined with
polarizers. Liquid crystals do not emit light directly, instead using a backlight or reflector to
produce images in color or monochrome.
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Figure 5 LCD display

2.6. Buzzer
A buzzer or beeper is an audio signalling device, which may be mechanical, electromechanical,
or piezoelectric (piezo for short). Typical uses of buzzers and beepers include alarm devices,
timers, and confirmation of user input such as a mouse click or keystroke.

Figure 6 Buzzer

2.7. Exhaust fans
Exhaust fans are used to pull excess moisture and unwanted odors out of a particular room or
area. They are commonly found in bathrooms and kitchens, where moisture can build up due to
activities such as showering, washing, or cooking.

Figure 7 Exhaust Fans
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2.8. Solenoid Valve
Solenoid valves are control units which, when electrically energized or de-energized, either
shut off or allow fluid flow. The actuator takes the form of an electromagnet. When energized,
a magnetic field builds up which pulls a plunger or pivoted armature against the action of a
spring.

Figure 8 Solenoid valve

3. CONCLUSION
Use of LPG is increasing day by day. Safety of the people using LPG is a major factor. Many
people were burnt alive due to the cylinder blast. Many are died. So making of security system
is a public demand. The main aim of this paper is to design a system that can give security to
people at a low cost. And people can feel safe to use LPG cylinder. Many researches were done
on this area, but a system was needed that which can give advanced security in a low cost. The
system proposed in this paper can meet the demand.
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