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Multi-Purpose Pro-Techtor Helmet (MPTH)
M. Nasiruddin B. Hushim !, N. Aqil B. Aidy', Damian Ajeng Belawing' & Rizq Faiz B. Azmi!
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ABSTRACT

The Multi-Purpose Pro-TechTor Helmet was design to wear in confine space in order to comply with
safety regulation in the workplace. This helmet was constructed as a shock-proof helmet and equipped
with battery as the power source. This helmet using Internet of Thing (IoT) to allow all the three features
built on the helmet with Arduino Uno and coding method technologies. Arduino Uno has everything
needed to support the microcontroller like power it with an AC-to-DC adapter or battery to get started.
As this helmet develop with new safety features, the automatic LED light associated with Light
Dependent Resistor (LDR) to allow the current flow and light up the LED once the intensity of light in
the surrounding is low. Combustible gas exposure level around the workplace also the matter that can
detect by MQ?2 Sensor on the helmet and connected to buzzer to triggered once exposure limit has been
reach. The last features are push button for the purpose of emergency to call for help that linked with
ESP-32 to send notification on devices. This product with all the features has time limitation for the
operation. As a results, this helmet enhances the safety in the confine space during inspection or
maintenance. This proves the human error can be reduce as the features on the helmet can help the
workers overcome the obstacle in the confine space and provide safety features.

Key words: Safety workplace, Internet of Thing, Safety Helmet, Confine Space, Arduino UNO

1. INTRODUCTION

Safety helmet is compulsory to wear at the workplace that might have tendency for hazards to
present. In the industry, there were several incidents and accidents happened previously due to
gas leakage and confine space limitations that be the catastrophic history also something to
learn with it as the workers experienced it. [llumination of the workplace especially confine
space also compulsory in order to perform a job with safety environment and to achieve
effective working procedures as a result. As the gas leakage may occur and difficult to detect
without any detector device, when the gas exposure limit has reached the threshold then the
explosion can happen anytime and unpredictable. In the confine space, good lighting is very
essential as working with the dark environment that do not have enough light access from the
sunlight or the room light. In case of emergency, safety device is really crucial to call for help
immediately.

“Airplanes with closed fuel tanks are subject to less limitations in a hangar and on the ramp in
general. On the ramp. There are no flammability-zone restrictions associated with ramp
maintenance activities and closed fuel tanks. However, maintenance personnel must be aware
that fuel vapors can escape from the airplane surge tanks, especially on a hot day and during
fueling. Fuel can spill from the surge tank vents during fueling operations if the tanks are
overfilled. Maintenance personnel should not use any tooling or equipment that can create an
ignition source under the surge tank vent scoop or near the fueling panel. On the ramp
maintenance activities and closed gasoline tanks are not subject to flammability zone rules.
Maintenance staff should be mindful, however, that fuel vapours might escape from the
aeroplane surge tanks, particularly on hot days and during fueling. If the surge tanks are
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overfilled, fuel may flow from the vents during fuelling operations. Under the surge tank vent
scoop or near the fuelling panel, maintenance employees should not use any tooling or
equipment that could cause an ignition source.” (Michael D. Jones, 2010)

According to above statement, gas leakage or fuel vapors from fuel tank are really dangerous
as it is invisible and can cause explosion once it is ignited by the spark of electric or fire. Fuel
can produce vapors or fumes when it condenses at certain temperature and certain surrounding
to the atmosphere rapidly. Fuel vapors in the tanks can escape through the filler neck while
refueling the aircraft or it might be throughout crack of the tank that may lead to gas leakage.
In addition, while in the confine space or in the gas industry workplace, some of the risk as
same as mention above due to gas leakage or fumes in confine space that cannot be detect.
Specifically in the confine space such as aircraft fuel tank or huge pipeline, the workers deal
with certain limitation such as low level of oxygen, poor illumination and poor communication
might encounter the emergency event in limitations of move and motion to escape from that
kind of emergency scene.

Therefore, this ‘Multi-Purpose ProTechtor Helmet’ built with some addition of safety features
as it will ease workers to perform a job and alert them with the surrounding. As an innovation
of ‘Multi-Purpose ProTechtor Helmet’, it is a new approach towards installing three new
features to the helmet for the reasons of increasing safety elements while working in workplace.
This new safety helmet providing a gas sensor detector, automatic light and emergency push
button and all of this are using Internet of Things.

2. LITERATURE REVIEW

Safety helmet are widely used in the industry such as construction, mining, aviation, plantation,
wiring and forestry just to achieved one big purpose which is safety first. The improvement in
term of safety in the working area are currently develop very fast from time to time as so many
an accident and incident occurs during working. When focusing on the other part of the
workplace which the hazard likely to occur with high tendency to cause fatality, the part of the
workplace can be describe as confine space. As in the confine space, with the limitations of
room, ventilation and illumination the human factor mostly can occur once the personnel
accidentally combine several factors then lead to undesirable situation. Most of the times it is
essential to use safety helmet in the confine space to prevent worker’s head strike something
fixed object or protect from falling object that may cause injury. The innovation for the safety
helmet needs to be develop and make an improvement to show that the safety helmet is not just
to protect head but also can produces alerting system and enhance the effectiveness of
communication in case of emergency. The features along with the safety helmet to make an
improvement is gas detector, emergency push button, and the automatic LED light in order to
make it compatible when using it in the confine spaces.
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No. Component
1 Shell
2 Harness
3 Harness Fixing
4 Headband
5 Sweatband
6 Peak
7 Chinstrap

6

Figure 1: Safety Helmet Construction

The most well-known hazard associated with fuel-tank maintenance is jet fuel. Jet fuel is a
flammable liquid that can catch fire under certain conditions, most notably temperature and
vapour concentration. The "flash point" is the temperature at which the vapours of a flammable
liquid can ignite."’. (David Sorrel, Boeing)

This is one of the examples of the hazard in the fuel tank of the aircraft that might occur. Since
in the confine space there is no good illumination and communication has a limitation, sources
of light are crucial and in case of emergency the instant ‘calling’ method need to pay attention
as help and rescue can be response as soon as possible.
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3. METHODOLOGY
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Figure 2: Multi-Purpose Pro-techtor Helmet Features with Specific Parts.

The prototype as Figure 2 being produce are for workers those working in the construction site,
mining, plantation, aviation, forestry and especially in the confine space. The name itself shows
the features of this safety helmet which promote safety practices during working in the
workplace. For safety purpose, this product is able to meet the standards and requirement that
has been stated by the authority body. This safety helmet equipped with three features which is
gas sensor detector, emergency button and automatic LED light. Most importantly, this safety
helmet is reliable to be used in confine space.

This safety helmet has a basic component like other current safety helmet, shell, harness,
harness fixing, headband, sweatband, peak and chinstrap are equipped as all of these are
compulsory. Firstly, the gas sensor detector is the new features that able to detect combustible
gas when an exposure occurs. Every combustible gas has its own threshold flammability limit.
Exposure of gas is not just can lead to explosion but also can cause the difficulty to breath
normally. With this gas sensor detector on the helmet, the exposure of gas can be detected and
alerted the worker with the beeping sound from buzzer that triggered by the sensor when the
reach the threshold.

The next feature of this safety helmet is emergency button. When undesirable event occurs, this
emergency button can be pressed by the worker who wear it to call for help. Most of the time,
when in the confine space the action to be taken to counter the emergency situation need to be
really fast either to rescue human or to prevent loss of property. With the existence of this
emergency button, it may save a life of human or avoiding the fatalities of the property or
facilities in the workplace. When the button presses by the workers, it will transmit signal
through Wi-Fi to the devices that connected to ESP 32 and the notification will appear with
alerting sound on the smartphone.

Lastly, the automatic LED light also one of the features of this safety helmet. This LED light is
to provide good illumination especially in the confine space to make the workers easy to
perform the job. Even in the dark surrounding, this LED light is working with LDR
photoresistor that can detect the level of light of the environment. When the level of light is low,
the LED will automatically light up depend on the needs around the workplace. The sufficient
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light is essential in order to prevent the human error during performing the task and to achieve
the satisfied results of the works.

4. RESULTS & DISCUSSION

EMERGENCY

ee s

L ]

Figure 3: MPTH Prototype, the Functionality of Internet of Thing (IoT)

The development of this new innovation of safety helmet is about the functionality of Internet
of Thing (IoT) working with electronic component and microcontroller. The Arduino UNO is
categorized as a microcontroller that uses the ATmega328 as a controller in it. The Arduino
UNO board is used for an electronics project and mostly preferred by the beginners. The
Arduino UNO board I type of Arduino board only. The Arduino board is the most used board
of all Arduino boards. The board contains 14 digital input/ output pins in which 6 are analog
input pin, one power jack, USB connector, one reset button, ICSP header, and other
components. All these components are attached in the Arduino UNO board to make it
functioning and can be used in the project. The board is charged by USB port or can be directly
charged by the DC supply to the board.

The three features that develop with the product when the safety helmet equipped with the
casing that can be put on the helmet easily while the features of automatic LED, combustible
gas detector with buzzer and emergency push button as a role in particular situation. Light
Dependant Resistor (LDR) will detect the intensity of light in the thus will send signal to LED
to be light up whenever dark surrounding occur.

The beeping sound of buzzer also activate when the level of combustible gas exposure exceeds
the limit that sense by MQ-2 Sensor to alert the worker in just few second since the combustible
gas exist. By enhancing, emergency fast response among workers, communication and alert
system needs to be improve and one of the ways by using the Internet of Thing (IoT) provide
by ESP-32 with Wi-Fi. ESP-32 will send notification to the connected device once the
emergency push button triggered by worker when the are in emergency situation to call for
help.
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5. CONCLUSION

The contributions or impacts of this project to the society is to enhance the safety practices
among the workers. With all the features provides on MPTH, it may also give advantages for
the workers during completing the tasks on specific task that need good illumination in order
to perform it. In accordance with to enhance safety and reduce serious incidents or accident in
the industry, this MPTH equipped with emergency push button and gas detector. An automatic
LED light on this project make the workers easy to perform works as they can use their pair of
hand instead of using one hand to hold the torch light. This may relate to human factors
consideration in order to avoid human error during performing task happened that lead to
catastrophic. This project also always complies with the regulation that has been accomplished
by Department of Safety and Health (DOSH) under Ministry of Human Resources on the rule
of Personal Protective Equipment (PPE) to provide workers from several industry feel safe and
comfort to use this MPTH.
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