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This work aimed at developing an automatic gas leakage detector that controls and automatically
shut down power supply to the building. This was achieved by programming an Arduino Uno
microcontroller (Atmega328P) using C++ programming language on Arduino integrated
Development Environment (IDE). Proteus software was used to simulate the circuit to test and
confirmed the workability of the system program. The components were then connected to the
breadboard for pretest. The hardware was assembled and soldered on the printed circuit board
(PCM), and finally tested to ensure accuracy before powering. It was observed that the system was
able to close the valve immediately it sensed gas leakage and it also tripped the lightening system.
Hence, this research created safety by implementing an automatic gas leakage control system
which automatically closes the gas valve, switches off electrical supply, sounded an alarm to alert
the residents and display the status of gas concentration on LCD screen. Once the leakage is
mended, the system is reset back to normal operation. With this the problem of gas explosions in
homes and commercial places can be reduced to minimum, because it is able to detect and auto
trip the gas valve, it also shuts down completely the power supply to reduce the risk of spark.
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Introduction
Liquefied petroleum Gas (LPG) consists of mixture of propane
and butane produced by Dr. Walter Snelling in the year 1910. This
gas is highly flammable chemical compounds that is odorless and is
heavier than air. An odorant such as ethane oil is added to the LPG,
so that leaks can be detected easily by most people naturally though,
some people who have a reduced sense of smell may not be able to
rely upon this inherent safety mechanism [1].
LPG is generally used in homes, restaurants, hotels as source of
energy for cooking, heating and drying purposes and also in
industries. It is certainly possible that the gases may leak and the
system needs to be real time monitored. This leakage of LPG prom
starts when the hose or regulator is faulty or the user forgets to close
the main regulator valve. In this case, if there is a spark from
electrical wires, lighter or matches it will cause immediate explosion
that may be dangerous to lives and property. To overcome these
challenges, we proposed an Arduino based cost effective system that
can detect and control the leakage of LPG gas and automatically cuts
off gas supply from gas cylinder and shutdown power supply to the
vicinity when LPG concentration exceed its threshold value (Set
Value).This automatic action is achieved by the use of MQ-6 gas
sensor and solenoid valve. The sensor detects gas leakage and the
solenoid valve closes the flow of gas from the cylinder while relay
act as a switch to automatically shut-down power supply to the
vicinity to prevent fire disaster. The users and neighbors are alerted
about the leakage via buzzer alarm system. The status of gas leakage

TARABA JOURNAL OF ENGINEERING AND TECHNOLOGY
(TAJET), FACULTY OF ENGINEERING, TARABA STATE
UNIVERSITY, JALINGO. WWW.TAJET.COM.NG. ISSN: PRINT2636 7386;E-2659 1278

is then displayed on the screen of the Liquid Crystal Display (LCD)
[2].
Bhattacharjee [3], designed a system entitled’ “Design and
development of a flexible reliable Smart Gas Detection System” the
system composed of three modules: the base station, wireless sensor
array and an intelligent reliability, flexibility and uninterrupted
sensing. The sensed data was digitized and processed by the
peripheral interfere controller (PIC) 16F877A based centralized
embedded. Though, the system was implemented without auto
power trip capability.
Hema et al [4] proposed a “wireless system network (WSN)
based Smart System for detection of LPG and combustible Gases”.
Which identifies potentially hazardous gas within an area by means
of various sensors based electronics system. These systems also
employ an audible alarm to alert the people whenever a dangerous
gas is detected. These gas detection systems are of immense use
because they are combustible, flammable and toxic gases which
have hazardous effects on human health. The system could alert the
users through audible alarm but does not included auto gas shut
down mechanisms.
Design and implementation of an economic Gas leakage
Detector” was carried out by Mahalingamet al.[5], which provided
a cost effective audio-visual solution for LPG leakage detection in
homes and commercial premises and audibly alert the users in case
of hazardous situation and provide warning signals (beeps).
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Tanviraet al.[6], designed and implemented “GSM based Gas
leakage warning system”. The aim of his work was to detect the
leakage of LPG and informed the user about the gas leakage Via
SMS, activating the alarm unit to inform neighbors and switching
ON the exhaust fan to draw the contaminated air from the interior
and expelling it outside. Exhaust fan will suck out all the air inside
the room to maintained air quality inside the room.
A “GSM based Gas Leakage Detection System” by Srivastava
and Prabhukar [7], provides a cost effective and highly accurate
system, which not only detects the gas leakage but also alert and turn
off the mains Power and Gas supplies and send a SMS to a
designated phone number of the users. E. Jebamalar Leavline et al
[8] proposed LPG leakage detection and alert system to avoid fire
accidents and to provide house safety
Materials and Method
The following materials were used and the block diagram is as
shown in Figures 1 (transmitter) and Figure 2 (receiver).
Regulated +5V Supply

Arduino UNO
MQ-6 Gas
Sensor

MIcrocontroller
(ATmega328p}

RF Transmitter

Fig. 1: Transmitter Unit
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Fig. 2: The Receiver Unit
System Requirements
The system requirements consist of both the software and the
hardware components. The hardware is Arduino Uno
microcontroller, MQ6 sensor, Buzzer, Solenoid valve, LED, PC
intel core i5, 2.5 processing speed and 8G RAM. The software
requirement is Arduino microcontroller Atmega 328P.
Hardware Description
Arduino Uno Microcontroller
The Arduino Uno is a microcontroller board based on a removable
dual in line package (DIP) Atmega 328 microcontrollers. It has 20
digital input/output pins of which 6 can be used as PWM outputs
and 6 can be as analog inputs). Program can be loaded on it from the
easy-to-use Arduino computer program. The photo is depicted in
Figure 3.
MQ6 Gas Sensor
The Gas sensor MQ6 module is useful for gas leakage detection
in homes and industries. It is suitable for detecting ISO butane, fuel
and liquefied natural gas. Due to its high sensitivity and fast
response and time, measurement can be taken as soon as possible.
The photo is shown in Figure 4.
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a spring. When de-energized, the plunger is returned to its original
position by the spring action. It is basically an Automatic Valve
which is electrically operated and thus removes the need for an
Operator or an engineer or any other person to operate this valve
manually. Regardless of the type and size of the Solenoid valve, the
basic working principle of all the solenoid valves is exactly the
same. The difference can be in terms of Voltage and the coil current
needed to energize the coil of the solenoid valve. In any Gas leakage
detector project, a Solenoid Valve plays an important role, as it
provides the automatic valve shut down. It is used wherever fluid
flow has to be controlled automatically. In the Market, we have two
types of solenoid valves. The photo is shown in Figure 5.
Fig. 3:Arduino Uno Microcontroller[2]

Fig.4: Gas sensor MQ6 [9]
Buzzer Sensor
The active buzzer makes sounds when triggered. It operates
with 5V direct current. Any Arduino Uno can be used to control this
module. It makes sound when IO connected is HIGH. The label on
top can be removed to make the sound louder as shown in Figure 5.

Fig.5: Buzzer sensor [10].
Solenoid Valve
Solenoid valve is a control unit which, when electrically
energized or de-energized, either allows or shut off fluid flow. The
actuator takes the form of an electromagnet. When energized, a
magnetic field builds up which pulls a plunger against the action of
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Fig. 5: Solenoid valve [11]
Light Emitting Diodes
The light-emitting diode (LED) is a semiconductor device that
emits visible light when an electric current is passed through it. The
LED is a very common, infinitely useful component thatconverts
electrical current into light. LEDs come in various shapes, sizes, and
colors. LEDs present many advantages over incandescent light
sources such as lower energy consumption, longer lifetime, smaller
size, faster switching, and greater durability and reliability. It is used
extensively for indoor and outdoor lighting.The photo is shown in
Figure 6.

Fig. 6: A LED
System Operation
The gas sensor, transmitter/receiver modules, LCD (Liquid Crystal
Display), buzzer and solenoid gas valve are both interfaced to the
controlled unit (microcontroller). In this work, butane lighter is used
in place of LPG gas. When the system is powered, the mq-6 gas
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sensor takes about 2 seconds to heat up. It also takes few seconds to
boot while displaying some characters on the liquid crystal display
as programmed on the microcontroller. The gas sensor, senses the
leakage of gas and send the analog signal to the microcontroller
where it is converted to digital data using analog to digital converter
(ADC). The transmitter module transmits (encodes) the signal to the
receiver unit where it is decoded. The control system measures the
data received and command buzzer, relays and solenoid valve drive
to take appropriate safety measures by shutting down gas flow from
the cylinder automatically switch off the power supply, sound an
alarm to alert the users about gas leakage and display gas status on
LCD display to avert dangerous hazard associated with gas leakage.
The system is restored to normal operation after gas concentration
has drop to zero by opening the windows, doors or by using exhaust
fan at the kitchen. Figure 7 and Figure 8 is the flow chart and the
circuit diagram of the overall system.

Start

Get gas
level

No

Get Gas
Level

Is
Gas

Fig.8: A circuit diagram of the system

Yes

Send RF
signal, turn
ON buzzer,
turn ON
valve

System Implementation and Results
The gas leakage detector showed an excellent performance and
provides satisfactory results regarding the gas leakage for the period
of testing. The test was carried out several times and the result was
the same in almost all of the cases. The sensor takes some time
around 1.5 to 2 minutes to get heated and ready to sense the gases.
The sensing time is almost immediate once the sensor is ready to
sense. Once the concentration of gas reduces below 500ppm of the
threshold value then the solenoid gas valve gets deactivated and
audio alarm indicator goes off automatically. As shown in Figure
9.The overall results are summarized in Table 1.

Is

Gas

No
Send RF signal,
Turn OFF
buzzer, Turn
OFF Valve

Fig. 7: Flowchart of the system
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at residentials, hotels, restaurants, other commercial commodities
and industrial area to avert hazards associated to LPG gas leakage.

Fig.9: Complete System
Table 1. The summarized results
S/
N

1

2

3

Test
Condition
No gas
leakage
Low gas
leakage
Level(below
threshold)
High Level
gas leakage
(above
threshold)

LED

Buzzer

Power
supply

Solenoid
Gas
Valve

LCD Display

Off

Off

On

Off

Booting and
displaying
Name and
Reg. No.

Off

Off

On

Not
activated

Display gas
concentration
low

Glow

Sound
alarm

Activates

Display
danger! Gas
leakage
detected.

Off

Conclusion
Automatic Gas Leakage Detector System meets the safety
requirements, which are presented in the paper. The test result verify
the effective and efficient operation of the device by detecting low
and high gas leakage levels and auto shut-off the gas supply,
automatically trip off power supply, alert the user by providing an
audible alarm warning signal and display status of gas on the LCD
display. The Arduino based gas leakage detector provides high and
fast response than the manual operation during the critical situations.
The system can be installed for detecting the various leakage gases
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