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Abstract. It was noted that the existence of house fires caused by gas stoves is still large. Gas
stoves are common devices in Indonesian household. However, they have some drawbacks that
can cause house fires. This causes the need for technological improvements in gas stoves to
minimize this possibility. The implemented secured automatic gas stove uses a gas solenoid
valve to automatically turn it on/off and can be monitored through an Android smartphone using
Wi-Fi transmission, i.e. based on the Internet of Things, which is a value-added solution to gas
stoves. The system also has a motion sensor to minimize the occurrence of negligence when
cooking. This information will be sent and displayed on the Android application of user’s
smartphone. Warning will be given through the application so that user can act properly and
immediately when getting it. Testing results were as follows. At first, the gas sensor could detect
gas leak if it had passed the value of 300 ppm. Second, Android application could display
information about the status whether gas stove turned on or off, and it could be turned off by
pressing a button on it. At last, solenoid valve was successful in stopping the flow of gas from
the gas cylinder. All functions of the overall system could work well as expected in the design
stage.

1. Introduction

Technological developments make it easier to carry out various daily activities in life. Technology
can be applied to various activities such as cooking in the household [1-3]. The use of a secured system
for the cooking process with a gas stove is deemed necessary in order to increase safety when using a
gas stove. Many researches have been carried out to improve the safety of gas stoves in general, such as
the design of an automatic control system for conventional Liquefied Petroleum (LP) gas stoves in the
Arduino Uno-based water boiling process [4] and the safety of gas stoves in particular, such as the design
of a gas stove control system using an Android-based Arduino [5].
In today's digital era, the use of the internet has become commonplace for many people to meet various
needs. Control via Android smartphones and computers using the internet or often referred to as the
Internet of Things (IoT) is a technology that uses the internet as a means of doing something. As IoT
develops, the use of 10T is expected to be combined with related technologies and concepts such as
cloud computing, e-learning, big data.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1
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Based on the background and problems discussed above, an automatic secured gas stove was designed.
The condition of the designed gas stove can be monitored via a smartphone based on the technology of
IoT. Wi-Fi is used to make an internet connection on a device designed so that the IoT can help provide
real-time information to stove users via smartphones. The users can get information about their gas
stoves when it is on or off, thus providing increased security during the cooking process and reduce the
chance of house fires. The purpose of the system designed is to create an automatic secured system on
a gas stove that uses loT technology through an application on an Android smartphone and it shows the
cooker the condition of the gas stove is whether on or off.

2. State-of-the-art

Many similar researches had been done before. This section aims to compare existing or built systems
with our designed system. The first work was found in the form of a scientific paper entitled “Automatic
Safety of One Furnace LP gas Stove Based on ATMega 16 Microcontroller” [3]. From their results, the
security device would control the entry of gas to the gas stove and the active time of the lighter. The
temperature sensor and gas sensor are input on the microcontroller to control the entry of gas to the
stove. The limit switch sensor is placed on the gas knob valve as a microcontroller input signal to control
the ignition of the lighter, so that the LP gas that comes out of the combustion furnace immediately
burns because it coincides with the ignition of the lighter. The timer switch is also an input on the
microcontroller to control the flow of LP gas to the stove through the control of the solenoid valve. At
the beginning of the process, the microcontroller starts up by scanning the sensor from a danger state
for 10 seconds, the stove will not turn on even though the valve on the gas knob opens. After 10 seconds,
the sensor does not detect the gas leaking and excess heat, the microcontroller activates the solenoid
valve so that the gas in the tube flows from the regulator to the gas knob valve, so the stove would turn
on.
The second work was performed by a gas stove manufacturer, named Covina, with the website page
http://www.covina.co.id/product/kompor-gas-covina-cp-351-xx and accessed on 17 March 2019 at
19.15 [6]. Their secured product was named Gas Stove Covina CP-351 XX. The Covina CP-351 XX
Gas Stove is a gas stove that is equipped with a timer system that can be adjusted to the user's time
requirements and can automatically turn off the stove when the timer is set for the time to be finished.

3. Realization of the system

The concept of designing this device can provide increased safety in the cooking process and reduce
the chance of a house fire caused by forgetting to turn off the gas stove. In designing an automatic gas
stove with Wi-Fi transmission, several modules were used, namely solenoid valve, Wi-Fi module,
microcontroller module, power supply module, passive infrared (PIR) sensor module, gas sensor
module, digital timer module. These modules had their respective functions. For example, the PIR sensor
module [7] triggered the microcontroller, then at that time the microcontroller [8-9] triggered a digital
timer that had been adjusted for the time if the PIR sensor did not detect any movement in the area near
the gas stove. After the set time was up, it would send information to Android application on a
smartphone.
When the set time ran out, the microcontroller also sent information using Wi-Fi in the system to connect
to the internet. Information was sent and could be accessed via the application on the Android
smartphone for gas stove users. Gas stove users could the turn off the gas stove when it was still on.
This secured system was also equipped with a gas sensor. If there was a gas leak [10], it would provide
input to the microcontroller. The microcontroller also sent information in the form of danger
notifications to gas stove users via an application on a smartphone using an Internet connection. The
block diagram of the designed and implemented secured automatic gas stove system with Wi-Fi
transmission and Android application on smartphone can be seen in Figure 1.
The design realization of the overall system was done by unifying all modules into one unified system.
The gas detection circuit module, the PIR motion sensor module, the timer module and the solenoid
valve [11] were connected to the NodeMCU. NodeMCU [12] acted as a processor to regulate each input
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and output. The system could run when it got the voltage and current generated by the power supply
module. The 5-Volt voltage from the power supply was used to power the NodeMCU and all modules
in this secured gas stove system. All modules in the system were placed in a container, the gas sensor
module was located close to the gas cylinder, and the power supply module was outside the gas stove.
The schematic diagram of the whole system circuit can be seen in Figure 2.

>

Sensor )
Microcontroller

Wi-Fi

PIR Sensor [~ —
| Module

Smartphone

v
Timer Solenoid
Valve

Figure 1. Block diagram of the designed automatic secured gas stove system
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Figure 2. Schematic diagram of the whole system circuit

Push button provided input to NodeMCU when the push button was pressed. NodeMCU
outputed the first timer so that the first timer would count the time that had been set. If the timer
ran out, it would give input to NodeMCU. NodeMCU [13-14] would process the data and
provided output for the relay so that the changing condition of the relay caused the gas solenoid
valve to work. Then the gas stove would automatically shut down. Apart from the push button,
the input also came from the PIR motion sensor module. The PIR detected movement near the
gas stove. When the PIR did not detect movement, NodeMCU would process the data and
provided an output for the second timer so that the timer calculated the predetermined time.
When the time was up, NodeMCU would change its function to a Wi-Fi module that will send
information to application on Android via an internet connection. Android application [15-16]
would display information that the stove was still on. The view of the realized whole system
can be seen in Figure 3.
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4. Results and discussion

Testing the whole system was done by connecting all existing modules. The system power
supply was used as a voltage source to power the entire module that was designed in the system.
The gas sensor module, the PIR sensor module, the timer module and the gas solenoid valve
were all connected to the NodeMCU.

Figure 3. Realized overall system

The test step was carried out by checking the gas on the regulator installation in the LP gas
cylinder using the gas sensor module. If the gas sensor module could detect a gas leak between
the regulator and the LP gas cylinder, the LED will light up. After the gas stove was turned on,
timer 1 started counting according to the predetermined time and when the time set on timer 1
ran out, it sent data to NodeMCU and the gas solenoid valve closed automatically. After that
the PIR sensor would detect the presence or absence of movement near the gas stove, if there
was no movement near the gas stove, the PIR sensor triggered timer 2 and when the set time on
timer 2 ran out, it sent data to NodeMCU and NodeMCU sent information with an internet
connection to the smartphone of the gas stove user. On the Android smartphone application,
information of the condition of the gas stove was displayed. Testing results of the whole system
can be seen in Table 1.

Tabel 1. Testing results of the whole system

No. Type of testing Result
1. | Power supply module can supply the whole circuit succeed
2. | Gas sensor can detect gas leaks succeed
3. | PIR sensor module can detect movement succeed
4. | Solenoid valve can stop gas flow succeed
5. | NodeMCU module can connect system to network succeed
6. | NodeMCU module can send data via internet succeed
7. | Information can be displayed on smartphone application succeed
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5. Conclusion

Based on the results of testing and analysis of the system designed, the following conclusions can be
drawn. At first, the gas sensor could detect a gas leak if it had passed the value of 300 ppm. Second,
Android application was designed to display information in accordance with the condition of the system
that was running and could turn off the stove by pressing a button on it. The information displayed on
the built Android application was the condition of the gas stove whether it was on or off. At last, solenoid
valve was successful in stopping the flow of gas from the gas cylinder to the gas stove. All functions of
the overall system could work well as expected in the design stage.
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