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2 Abstract — Type B fires are fires that occur due to the
gurnlng of fuel in the form of gas, this type of fire occurs
uite often where in DKI Jakarta this type of fire occurs
m up to 180 cases and one of the causes of this fire is due
LPG gas leaks then at this time the fire extinguisher
gre only has 1 method to find the location of the fire,
erefore in this research a tool was created that can
Fetect gas leaks and fires which can send danger warning
gwessages to users, namely building owners and
refighters) via the telegram application, from research
-(%arried out by the tool created to successfully detect the
esence @f gas leaks when the PPM value of LPG gas
gxceeds 199 PPM as well as fires when the presence of
Hre is detected, the carbon dioxide value in smoke
#xceeds lg/PPM and also high temperatures, the tool
will idenn dangerous conditions and send a danger
@arning ssage to the user along with the coordinates
and Google Maps link for the location of the equipment
when a firgoccurs.

Keyword&n Fire, Gas Leak, Internet of Things, ESP32,
Telegramq

Creative Commons Attribution-NonCommercial-
ShareAlike 4.0 International License.

INTRODUCTION

Fire |?a sudden, undesirable incident where the
emergenc@ of unwanted and uncontrolled fire has
consequetces for human life and also material loss [1].
Fires can=6ccur when a heat source reaches a critical
temperatdfe and undergoes a chemical reaction with
oxygen [@_. Fires have 4 classifications, namely, class
A fires which are caused by the burning of non-
metallic sglid objects, class B which are caused by the
burning af liquid fuel or unwanted gas, class C which
is caused=by electrical voltage, and class D which is
caused by fuel. in the form of metal [3].

Type B fires are fires that occur quite frequently, in
2020 in the DK Jakarta province there were 180 cases

=
o~ l.
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of this type of fire recorded [4]. One of the causes of
this type of fire is a gas leakLiquefied Petroleum Gas
(LPG) which is a type of fuel commonly used by the
public where gas leaks that occur are often caused by
a lack of attention to the use of LPG gas such as errors
in installing the regulator, using an inappropriate gas
hose or because the safety layer on the LPG cylinder
is no longer in good condition. which is good [5].

Therefore, more attention is needed regarding one
of the causes of type B fires so that type B fires can be
prevented before they occur. Several studies have
previously been carried out on this matter, one of
which is research that produces an LPG gas leak
detector which is equipped with a danger warning
message viaShort Message Service (SMS) [6], then
this research was developed where danger warning
messages were sent via the Telegram messaging
application [7][8].

Even though the cause of a type B fire can be
detected, there is a possibility that a fire can occur
before preventative action is taken, therefore further
action is needed if a fire occurs and regarding this there
is research that has produced a fire detection device
that can send a fire warning message to the owner.
building via the Telegram messaging application [9].

Furthermore, regarding further action in the event
of a fire, the fire department as a party that can
anticipate fires is currently very limited, this is known
based on the author's interview with the Riau Fire
Regional Disaster Management Agency (BPBD)
where it was stated that to find the location of the fire
currently the fire brigade is very dependent on
telephone calls to the community around the location
of the fire, the Riau Fire BPBD stated that when a fire
occurs, the general procedure is that residents around
the location of the fire will contact the local fire
department and when the fire department receives the


https://ejournal.unkhair.ac.id/index.php/protk/index
http://doi.org/10.33387/protk.vxix.xxxx
mailto:nandawibowo2002@gmail.com
mailto:hilman.zarory@uin-suska.ac.id
mailto:DMursyitah@gmail.com
mailto:auliaullah@yahoo.co.id
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/

‘nery eysng NN uizi eduey undede ynjuaq wejep 1ul SN} BAIEY yninjas neje ueibegss yeAueqiadwsaw uep ueywnwnbusw Buele|q g

NV VISAS NIN
o

‘nery exsng Nin Jefem Buek uebunuadey ueyibniaw yepn uedynbuad *q

‘yejesew nens uenefuny neye LUy uesinuad ‘uelode] ueunsnAuad ‘yeiw eAley uesinuad ‘ueypuad ‘ueyipipuad uebunuaday ymun eAuey uedinbuse

R
T

call, the reporter will describe the location of the fire,
butrsometimes The location description provided is
gil*‘amb'g_uous so it can raise doubts about the exact
!bcgtion of the fire.
T herefore, based on the details above, the author
gor%ucteﬁ?research which produced a tool that aims to
regzent the occurrence of type B fires, namely fires
gB occé due to the burning of gaseous fuel by
Hetgctinghe presence of a gas leak and notifying the
gseg, namely the building owner, so that the user can
@lgg preventive action. before a fire occurs and if the
Ysak: doesnot have time to take preventive action and
af%e occurs, the tool will send a fire warning message
iy Be firqlgrepartment accompanied by the fire location
@oint via-Telegram message so that the reception of
fire locatidn information by the fire department can be
ster because the location point sent is a coordinate.
and also &@pogle Maps navigation links.
o In thezprevious research mentioned previously, the
gesearch earried out could only detect gas leaks or fires
4nd provide danger notification to only 1 user, namely
the building owner, therefore in this research the
§uthor carried out developments in the form of
additional detection of the presence of smoke and also
Bigh temperatures. usually there is when a fire occurs
and also additional detection of the location of the fire
cﬁi{hich will be sent in the form of coordinates and also
§Google Maps navigation link to users other than the
Building owner, namely the local fire department so
ﬁmt the local fire department can find the location of
the fire more easily because it will be navigated
gdirectly bé(,GoogIe Maps.
2 In thigresearch, an ESP32 microcontroller is used
@hich cagrbe connected to the internet [10] so that the
fools in tulguis research can later be connected to the
fhternet agwell so that it becomes a system. Internet of
Fhings (RT) [11], then the MQ-6 sensor is used to
getect theresence of LPG gas [12], the IR fire sensor
$ used to-fetect the presence of fire [13], the MQ-2
sensor iso detect the presence of smoke which can
appear V\men a fire occurs [ 14], then the DHT22
temperatyre sensor will be used to read the
temperatu¥e of the building where high temperatures
are one of the things that will happen if a fire occurs
[15]. Finaly, to find out the location of the point where
the fire occurred, this research tool uses the Neo-6M
GPS module to read the coordinates of the location
where it §curred. fire [16].

Furthepmore, for sending danger warning messages
and fire rgcation coordinates, the Telegram messaging
applicatigh is used, although the use of other
messagin%applications such as Whatsapp is higher,
namely ground 60% of messaging application
usage.onffre in the world, Telegram has several
features that are better than Whatsapp, such as in terms
of synchfonization, speed, backup, and security [17]
and another reason Telegram is used in this research is
the Bot Father feature found in Telegrams so that in
this research a Bot account as the identity of the
research tool on Telegram to be able to send messages

Bue
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to users, namely building owners and also firefighters
[18].

It is hoped that with this research, fires caused by
LPG gas leaks can be prevented and if a fire occurs,
this tool can quickly notify the fire department of the
location of the fire so that the fire department can
anticipate the occurrence of a fire more quickly.

Il. METHOD
A. System Overview

To make it easier to understand how this research
tool works, the author has made a general description
of the tool system created in this research. A general
description of this research tool can be seen in the

image below:
;»QV o e T

Figure 1. Overview of the Gas Leak and Fire Detection
System

As shown in Figure 1, in this research tool system
there are 5 components for input data, namely the
Infrared Flame Sensor, the DHT22 Temperature
Sensor. MQ-6 Gas Sensor, MQ-2 Smoke Sensor, and
Neo-6M GPS Module. Then there is the ESP32 as a
microcontroller which processes the input data which
will later influence the output of the system, namely
the Relay Module, Buzzer, LCD, and also Telegram
messages.

This research tool will use the MQ-6 sensor to
detect gas leaks, where if a gas leak is detected which
is indicated by high levels of butane contained in LPG
gas, the ESP32 will order the relay module to turn on
a danger alarm in the form of a buzzer, then display a
status message. danger in the form of a gas leak on the
LCD screen, and sending the same message to the
user's cellphone via Telegram Messenger.

Likewise with fire detection, if at a location there
are 4 fire criteria used in this research, namely Fire,
Gas, Smoke, and High Temperature, the ESP32 will
order the relay to turn on the buzzer as an alarm,
display a fire danger message on the LCD, and send a
message. danger of fire to users where the user in
question is the building owner and also the local fire
department via the Telegram messaging application,
apart from fire messages the user will also receive the
coordinates of the fire which is found by the Neo-6M
GPS Module where the coordinates of the fire are
known This means that the fire department has the
possibility of finding the location of the fire more
quickly.
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B. Hardware Design

;'-As e>@|amed in the system overview section, this

seﬁrch Jses several electronic components in the
w%m t&érefore it is necessary to design hardware for
dhege corpponents so that they can be integrated with
gadh other to work to achieve the desired function. For
egaardware design of this research, it can be seen in
thedmagébelow. :

U-NQ;S moke s:go._

deﬁge

n-Buepu

Sensor

Pl
DHT22 Temperature Relajiilgiule

Sensor

BIY BYSN

Figure 7-Schematic of the Gas Leak and Fire Detection
System Circuit

S |t can be seen in Figure 2 that in the gas leak and
fire detection system, the components used are all
Bonnected into one unit where ESP32 is the center of
@ne gas leak and fire detection system. To find out
ghore clearly the relationship between components in

e schematic of the system circuit above, the
following is a table of the relationships between them.

edue) U sin) eAley yninjesmes ueibege

gomponents that show connectivity between

gomponents in this research tool system:

3 =

‘é Table%. Connectivity between system components

% Cot&ponent Pin Connection Pin

> IR Flame Sensor Pin ESP32 Pin 34

5 MQ-6§5as Sensor Pin ESP32 Pin 35

g MQ-2 %oke Sensor Pin ESP32 Pin 33
DHTE, Temperature ESP32 Pin 25
GPS ﬁodule RX Pin ESP32 Pin 17
GPS&bdule TX Pin ESP32 Pin 16
Relay-Module In Pin ESP32 Pin 4
SDA Bjj of 12C LCD ESP32 Pin 21
SCL Iﬁn of 12C LCD ESP32 Pin 22

SBuzzer NO of Relay Module
=1

C. Softw%?‘e Design
o]

Programming is required on the ESP32 so that the
entire system can work according to the desired
function,ztherefore the following is a flowchart that
explains the work flow of the system which will later
be writteR8in program form into the ESP32:

nery
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{

/ 7/
/l—)m:JKI-lamw Sensor / / Gas

Send Fire Alert Message to Users and Fire
Departm,

!

GPS Module Reads Location Points

Figure 3.Flowchart Gas Leak and Fire Detection System

Figure 3 explains the system process of the gas
leak and fire detection device. The sensor will detect
the criteria for fire and gas leaks in the form of the
presence of fire, the presence of smoke, the presence
of gas, and also the presence of high temperatures.
Some of the criteria mentioned have threshold values
that have been programmed into the ESP32 so that if
the sensor reaches a reading up to the threshold value
then the existence of the criteria will be deemed to
exist.

For the fire sensor, because the output used is a
digital output, therefore, when a HIGH output is
detected from the sensor, the presence of a fire will be
deemed to exist by the ESP32. For the threshold for
LPG gas, 100 PPM is used as the limit, which is as
stated  byOccupational Safety and Health
Administration (OSHA) states that the maximum limit
for exposure to LPG gas is 125 PPM for a period of 1
hour, therefore values above 100 PPM for a shorter
time are marked as dangerous conditions [19].

Then the threshold used for smoke levels is 100
PPM because according toNational Institute for
Occupational Safety and Health (NIOSH) normal
limit for smoke dioxide levels that can be exposed to
closed rooms is 200 PPM for 15 minutes, therefore for
a shorter time 100 PPM is marked as an abnormal
condition and is also dangerous if exposed to humans
[20], and for The high temperature included in the fire
criteria in this study is a temperature above 35°C
because temperatures above this temperature are
categorized as abnormal [21].

If the sensor has detected the presence of the fire
or gas leak criteria, the ESP32 will turn on the buzzer
alarm and will display a danger message on the LCD
then the danger message will also be sent to the user's
Telegram and if a fire is detected, namely when all the
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criteria are met, the coordinates of the fire location will
_alsg:be sent to firefighter

§. iool Testing
= T Q

S ?At this'stage, tests will be carried out on the tools
‘gwaghaveibeen made in this research, where the tests
Gargled out are testing the accuracy of temperature
@eagings,qtesting the detection of the presence of fire,
#s8ng th%presence of smoke, and also the presence of
a —

% partfrom testing the sensors on the tool, the tool's
‘Goikity tognd danger messages to users via telegram
g/ilfalso tested along with the tool's ability to send
go@dina@é of the location of the tool where the
Foardinates sent will later be compared with the
@riginal fecation to determine the accuracy of the
focation f8ading by the tool.

= Aftergesting the functionality of the tool, accuracy
%sting between real conditions and the conditions
found bygthe tool will also be tested to determine
Whether this tool works correctly and the results match
the real conditions that occur.

1l RESULTS AND DISCUSSION
. Functionality Testing

1. Testing for the Presence of Fire

This test was carried out to determine the ability of
e IR fire sensor to detect fire. This test was carried
ut by gradually bringing a lighter that was turned on
om further away until it was closer to the sensor. The
istance in this test was carried out at a distance of 15,

wpjueousw Bdue) 1u

@)

usp-t

30 and 5 cm. The following is test results from the fire
gsnsor: ;_U)’
% @ Table 2. Flame Sensor Test Results
8 2 Telegra
@ Dista ; Api Buzze m Locatio
3 nce BE. P r Message  n Point
o (]
m S
] (=
12 E Not Npt Not sent  Not sent
cm Z'detected  active
10 & .
em @ Detected  Active Sent Sent
ek
5cm “< Detected  Active Sent Sent
=]

Lo 2

The table above shows that the fire sensor can
detect théFpresence of fire from 10 cm down and when
fire is defected, the device will sound a buzzer as an
indicatiorof danger accompanied by sending a danger
messageto'the user via telegram. Because the distance
where the: fire was detected was very close, namely
less than 20 cm, the presence of this fire in this study
was categ@rized as a possible fire.
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. FireBot

Dangerous Conditions, Fire Detected

For Firefighters : Dangerous Conditions,
Fire Detected 11

Location Coordinates :
0.4735162153062428,
101.35615607486913

Maps Link for Location :

Figure 4. Fire Warning Message

It can be seen in Figure 4, when a fire is detected,
the tool will send a fire warning message to the user,
building owner and also the local fire department,
accompanied by a location point and also a link to go
to the location of the fire, where the location point and
this link can show a map of the location where it
occurred. fire using Google Maps.

2. Gas Presence Testing

This test was carried out to determine the ability of
the MQ-6 gas sensor to detect the presence of gas or
gas leaks that occur around the sensor in accordance
with a predetermined threshold of 100 PPM. This test
was carried out by bringing the lighter gas closer
gradually starting from 15 cm up to 5 cm, the
following are the results of tests carried out on the
MQ-6 gas sensor:

Table 3. Gas Presence Test Results

; Gas Telegra
Dista PPM  Concentrat Buzze m
nce . r
ion Messages
5 42 ooooa2  NOU Notsent
cm active
10 938 000938%  NOU  Notsent
cm active
112. .
5¢cm 6 0.01126% Active Sent

From the table above, it is known that the closer
the distance of the gas from the lighter, the PPM value
of the gas read by the sensor will increase as well as
the concentration level of LPG gas and when the PPM
value read by the sensor exceeds the specified
threshold value, namely 100 PPM, then the buzzer The
device will sound, indicating danger.
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C-angercus Conditions, High LPG Gas
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L=G Gas Leakage 117 AM

&)

=
5 =
E‘ Eigure 5. Gas Leak Warning Message
(=]

%igur& is a display of the message received by the
g whedt a gas leak is detected in the Telegram
me8saging application, where this message will be
Feceived @ the user if the system detects the presence
Qf LPG gg)s with an amount exceeding 100 PPM.

Be ueibeqgas duobusa

Testing’for the presence of smoke

In} edsey

) . A -

£ This test was carried out to determine the ability of
the MQ-2 smoke sensor to detect the presence of
Smoke in the room occupied by the device. This test is
the same as testing on fire and gas, the source of smoke
Will be gradually brought closer to the smoke sensor
8n the device starting from 15 cm to 5 cm where the
urce of smoke in this test is burning paper. The
llowing is a table of test results for the presence of
smoke on the MQ-2 sensor:

3

g’? Table 4. Test results for the presence of smoke

Q

[T Smoke Telegra
; Dr:zza PPM  Concentrat Blgs

@ W ion Messages
= 5

& 15 =58 000028% N Notsent
c cm active

8 10 = Not

= 5 76.1 0.00761% . Not sent
@ cm active

5 =103

g 5cm n ' 0.01037% Active Sent
] -7

=]

From the tests carried out, it is known that the tool
detects tHe presence of smoke that exceeds the PPM
threshold:-_\"'_falue for the presence of smoke, namely 100
PPM, when smoke enters a distance of 5 cm from the
smoke sersor and from the table it is known that the
closer thessmoke is, the PPM value and carbon dioxide
concentration in the smoke will also increase, when
the preséﬁce of smoke the PPM value reaches or
exceeds the threshold value, the buzzer will turn on to
indicate danger.
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Detected

© Message

Figure 6. High Smoke Rate Warning Message

Figure 6 shows the message that the user will receive
when smoke is detected that exceeds the specified normal
threshold, namely 100 PPM, which indicates that the
condition of the room occupied by the device is no longer
safe.

4, DHT22 Temperature Sensor Testing

This test was carried out to determine the accuracy
of the temperature reading by the DHT22 temperature
sensor with the original temperature read by the digital
room thermometer. This test was carried out by
comparing the temperature readings of the two devices
for 3 hours every 30 minutes. The following are the
test results from the temperature sensor:

Table 4. Test results for the presence of smoke

Measurement
2 " Diff Telegr
Tim results Buzz am
ren
e DHT Thermo 4 er Messa
22 meter ges
Not
1%'0 34 34 0 aciv No
X sent
B s 34 1 Ad gt
0 ve
1?(’)'0 35 35 0o AN gent
ve
Not
133 45 32 1 aciv N
0 sent
e
Not
47 34 32 1 aciv No
0 sent
e
Not
143 5 31 0 aciv No
0 sent
e
Not
B0 4 30 1 aciv N
0 sent

e

From the table above it is known that the DHT22
sensor can have a difference of 1 degree in the
temperature reading with the original room
temperature reading using a room thermometer which
has a difference of 1 degree. and when the sensor
detects that the room temperature exceeds the
specified threshold, namely 35 degrees, the buzzer will
sound.
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Figure 7. High Temperature Warning Message
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-
shown in Figure 7, a high temperature warning
@egage wiH also be sent to the user when the system detects
ﬂﬁeyresen@ of a high temperature that exceeds the threshold
ﬁf 35 degfées Celsius during operation.buzzer as a danger
Farm. g

=
5. Ne®:6M GPS Module Testing

This &t was carried out to determine the accuracy
the Iogation readings read by the Neo-6M GPS
#odule on the resulting device. This test was carried
aut by comparing the Neo-6M GPS module readings
;ﬁ/ith GPS readings on a smartphone where the
mparison was carried out using the Google Maps
application. The following are the test results from the

&PS module:

Table 5. Coordinates of Test Results

1 eAiey ynin

Latitude Longitude
Neo-6M Google Neo-6M Google
Maps Maps
0.4735162 0.4735483  101.35615 101.35596
15306@2 357722569 60748691 38542313
e 7 3 3
™

From_@e test results table above, it can be seen that
e readifg results between the Neo-6M GPS module
§nd Googte Map have a slight difference, this distance
gifferencé’'can also be measured via Google Maps, the
followingis a location comparison image between the
exact location by Google Maps and the location of the
GPS modtlle reading results Neo-6M

ssueyINgaAusw yep UBYWNUED

i = 8
g -
- ::\ 9-
o soomn e st
= _
Figure 8,_Comparison of location readings using Google
“ Maps

reading GPS module with Google Maps have a
slight différence where there is a distance of 21.84 m
between gwe exact location shown by Google Maps
and the location shown by the Neo-6M GPS module.

wn
Froméigure 8 it is known that the results of

6. Real Time Condition Comparison Testing

Testing This test is carried out to determine
whether the conditions found by the tool and sent to
the user match the conditions that actually occur, and
in this test the response time of the tool is also
measured in responding to surrounding conditions in
sending messages regarding conditions to the user via
telegram:

Table 5. Coordinates of Test Results

Mes
sage
S
Messag Acc
Telrigra Real ;g:; e ordi
M Condit Deliver ng
essag . onse
es lns Speed Y 0
Speed  Real
Con
ditio
ns
Fire
Source
Danger  (Matc
ous h)
Conditi  Turne 1.18 1.52 Y
on, Fire dOn Sec Sec
Detecte  AtA
d Distan
ce <10
cm
Bring
Danger lighter
ws 5
C%’:]d'“ tothe 123 209
Possi’ble toolat  Sec Sec
a
I_Ge Zsk distan
ce of
<5cm
The
smoke
source
Danger (bﬁém
Coug.t. paper)
825" s 089 331
Higr,1 broug  Sec Sec
Smoke ht
Levels closer
to the
tool at
a

distan
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¢

=
i

ce of
= © <5cm
9% I Fire
§Dﬁ';51n eQF)' source
) o (candl
3 ZDUS —. ) is
§C§)ndiﬁl laced
S &ns, ° pnear 119 213
ngmpeE Sec Sec
@ —  the
o Gture=
23 =  tool
€. @Too
S Fii hS  for10
8 g = minute
c@ ¢ s
@ c
] %)
=

5 FromZhe experiments carried out on the tool, it is
Known that the response results from the tool are in
‘gecordange with the real conditions that occur near the
tool, wheéfe each experiment per fire criterion has a
different response time. The response time in question
I the time the tool responds to dangerous conditions
gr/hen a fire criterion is detected. From the experiments
garried out, it is known that the tool has an average
gesponse time of 1.12 seconds and the average time for
Zending warning messages is 2.26 seconds.

V. CONCLUSION

From the research that has been carried out, the
Zuthor can conclude that the tool produced in this
gesearch is successful in detecting the presence of gas
feaks and fires and when these two conditions are
getected dhe tool is successful in sending warning
Hhessagesaccording to real conditions that occur via
the telegrgm messaging application and if a fire occurs

en the tgol also succeeded in sending the coordinates
8f the lgeation of the fire along with the danger
@arning message sent.
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