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Abstract

The objectives of this research were to 1) develop a prototype safety system for household
gas stoves using an embedded system technology, 2) evaluate the efficiency of the prototype
system, and 3) assess user satisfaction with the prototype system. The prototype system consists
of two main components: a main control unit and a gas leakage detection unit. The system
operates in both automatic and user-controlled modes, with functions including scheduled
operation and on/ off control and visual and audible notification system. The prototype is
developed using an Arduino Uno R3 board, an MQ-6 gas sensor, a gas solenoid valve, a keypad,
an LCD display, an audible and LED notification. System performance evaluation includes unit
testing with four functions and system testing with four functions, as well as a study of user
satisfaction with the prototype system. The statistical methods used for data analysis included
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mean, percentage, and standard deviation. The results showed that the efficiency of the
prototype based on unit testing achieved 100% on all 4 functions which are gas dispersion over
the distance, automatic gas shutoff, automatic operation scheduling, and gas concentration alert
notification at 400 ppm. Similarly, the system testing results also demonstrated 100% efficiency
on all 4 functions which were gas dispersion over distance, automatic gas shutoff, automatic
operation scheduling, and gas concentration alert notification at 400 ppm. Furthermore, user
satisfaction rate of the prototype system was at the highest level, with an average score of 4.57
and a standard deviation of 0.52
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~ 35 ~



Journal of Science and Technology Phetchabun Rajabhat University Volume 6 Number 1 (2026)

W szuuMsiaussuusnwanuUasasdulunsliduiansuluaiuseulagly NodeMCU ESP8266,
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Yandadaufadnlud@sonisuszgndldinaluladdumesidannassnds Insldiwuvesufa MQ-5
sauvasalulasnaulnsaass NodeMCU ESP8266 V2 tiasumuasnsiadauninuidudunasudada
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Prasetyo, H. P., 2020)
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3) Ussidlupnuiiesnalavesyldaussuunuwuuy

A/NIANUUNISIY
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1. miﬁﬂm%’azﬂaﬁLﬁ'aﬁaﬁumﬁfﬁ’a
1.1 ufamsdfu (Liquefied Petroleum Gas) fifennanisinufatinaidoaman vieufa LPG
Aol flun$ieudedidmusznauvesinain (Propane) uazdamu (Butane) flnmast@viinninenie
MAAnnsayau LLavaﬂlwﬂlé’deﬁuLﬁ??aLwaaﬁavmm Lifmuastidn falilde duldsns Iﬁmaﬂw
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WlBUELALLHUNE I NIenTandany, 2551) Tunsinanududureufa LPG agiafiviieidu ppm
(Parts Per Million) ﬁaquaﬁi%"uaﬂﬂ%mmaamiaejwmﬁaﬁL%aﬂuagﬂummﬂ LU 10,000 ppm
wialueglueinie 1% LLazLﬁaﬁ%ﬁiwaLflué’umwwias"mmamqwﬂﬁmitﬁu 1,000 ppm (UTE™ taULUD
anAa Leus Builingm $1im |, 2564) wazilanudssdenisanlnvsonissedaldaisiiu 2,000 ppm
wioUszinas 10%LEL fifusadlasasinsseduana NIOSH (National Institute for Occupational Safely
and Health) Uszinaansgaiuini lngldaunsaldmsuinuiaasivuie % LEL w30 %Vol(Volume)
(NIOSH, 1994) usiannsenwauddenuinenududuiisssudaus 200-10,000 ppm snareliinns
agmzLﬁmlﬁmﬂﬁmwiﬁﬁqﬁud%ﬂuﬂimﬁé’wﬁ"m’hmmeﬁmiimﬁmmmm LEL ¥®3uid LPG (Sriwati et.,
2018) szpgnsnTaTuuiafiusiugivesisuises MQ-6 lifogiiszey 18 wuRuns (Noorly Evalina
Fatkiyah et al., 2017) 9 ndayasinarikaza1uidedienu g3dedalanarsandinnududuvesuia
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Trun ON the Switch
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MQ-8(1)
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Mo
Tum COFF the switch

Green LED OFF

Red LED ON
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Turn ON the Switch
Green LED ON

Display main Screen
how pprm of MQ-5{1.2,3}

#1-6(1.2,3)=400 pp

1-6

Turn ON the Switch
Green LED ON

Display main Screen
how ppm of MQ-5{1,2,3}

A0-6(1.2,3)=400 pp

Mo
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Red LED ON

=clencid walve OFF]

Blu= LED OFF
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1 time = 5 minute,

2 times=10 minute,

3 times=15 minute,
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5 times=50 minute

Yes & times=60 minute,

T times=120 minute

Blu= LED ON
Display times.
solenoid valve ON

Press number of timeg

35 leak at MO-6(1,2.3)

| Press number of times I

B
[suetepors | [ Bketepon | | Eweremon

a5 leak at MO-5(1,2.3)
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»

Trun OFF the Switch
Green LED OFF

Tum OFF the Switch
Green LED OFF
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QL%W’@%&Lﬁumﬁmémmwﬁmmé’m U 3 YU UszlludsednsnmnmsyinnulazanuUasnne
VDITZUU
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fundvesdauta fisverineninands 20 wufiaes 3) amelundededuessngs snduldeenwuu
vieafuAnislag Sraeaemmaseuneueneasiiidnuusiduszuuidedomademldazaniiie
aaaende fannd 5
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4. A599NWUVITNITUTZIIUNATOITTUUAULUU
4.1 NM599NLUUIBNTUTEIIUUTEANEAINUDITEUUAULUU LAMUUASEAUIINISNAZEDY
(Level Testing) wusszAunsmageusanidu 2 seAufe nageunlsgpensalsenin Mock Test uazns
NAABUITEUUITY Inguszendndnnisvaaeulssdnsnimssuuwuuiisslia (Stephan, 2019) Tneudaduy
nsUszdiuaestunauie nsnageuLUUMEgos (Unit Test) iunismageunisyiiaureusiazdiy
Ya35vuUIINUlfeggnaeseunslUlgnuase uagmmaaeusyUULUUBIATIN (System Test)
Hunsmaaouisszuuliigniesdiniusiu Tasutssenidu 4 faddu il
1) Ussvsnwdnunisasiaduutasilnenisinnisnsyanefiveania
2) UsgAnsnmimuauanansatunisaiuaunsUawialnggnlugi
3) Usgansamenunisimuanainisideulagglduasiiandnluda
4) UszgAndnminunisuiadewilensianuniasn
4.2 MsUsziiiunanuienelaveglfauszuuiuluys lngnisasiawuuyseiiiuaiig
Wl WUUHIATIEINUTEIUAMUY 5 Seaulaenann1safisyn (Yawu Asasen, 2554) ey
T yuseiiunuaenndesastoriai (100) reunsilldussdiufungusetng

NAN15398

AINRIUNTZTUUAULUUS N wIAUUaensgesnLiad nsutiunnadamemalulagausnaile
Fildoenuuutieiulana sl

1) AsiwuIsTUUANLUUSne1AuUaendsveunLiad nsuiiunne1feaiamalulag
aussnaileiy Usingaa fanmi 6

g:l Tog TIsIOONL
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2) n13UTEliuUszaNSNINTBITEUUAULUUSAYIAINUaRnABva R LAdd nTu T 1uNNafY
semaluladauesnailei gidelfinmmeaeulszavsnmvssnisnsaduuiaiszosmanuillddng
AT Tnefmuafiszasnalii 10, 20 war 30 wWuURwWAs (Sujiwa, A., & Prasetyo, H. P., 2019) uaz
naaesldAnNTuYesLAalllAY 400 ppm LﬁaLﬁmmmUaamﬁdﬁqﬁu Usnguasan il 7

2
5

szezwi 10 veuim

“ =
8

= 1% sy —_— 57 *RY -
34 2T N —

— — IV 20 TuRLIMm
&4y 421

R

szuswe 30 veuiluum

wesan (uwl)
v - o w
8 B8 8 8
s
»
2
»
-
&

AW asaludvsasuia (ppm)

B

) 1TEsYM 10 l'l\);“l"?
7 B ° 10

]

dmnuais e

AN 7 HANNTATINIULNATI LAY IATLELLIAALANLVNTUVDILAE ANUTLHLTNIINANUA

PN 7 wanstsuszanEanmsasesuniasilaearnisnssaneiveaniafiszesnng 10, 20
Way 30 LWURLLAT MU TANNdUNUSAUTTERLIALALANNTNTUYRILAE Na1IAD A15veyn1elng
mmﬁm%’wﬁmmLﬁaﬁmw%’ﬂéf%ﬁmqq TnefiAade 780.20, 587.50 waz 425.50 AudU wazdl
svpznaniidu lnefiaade 0.21, 0.44 wag 1.14 W9 Auaeu

N15U5eLEINUEANEAIMVDITLUUAULUUY AuANaLsatun1saIuaun1sUaialaednluda
densranuufasiluuinasiumisiiiimue Usnguadmsed 1

M13199 1 wansUssiiudsEanSamenuantansatunisaiuaunsUnuialag nlus

ALY . y NAN1SAUAN .
v e FUIU(ASS) e 'y Andudosas
N13NTIVIULNETD nsuang (A9)

WUl URYAINE? 10 10 100
WS NN 10 10 100
LRSI 10 10 100

ALade 10 10 100

MM 1 uamsHansUsERuUsERvEameuANLEansaluntsmusumsTauia Tnesnlusi
WU sruufunuuT annsansaduufadludundiiifisusesfiads lnsnsmaaeunisinaives
wugaimumivay 10 A%y sruvansalialyaussdnduilevganissiouiald Andudesas 100
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M13199 2 UsgdvSamanuaninsalunmsvihnuresnisimuananisidnulaedld vizedeniadnlul

15 3n/An WNaNISIN9U (AT99) Aandu
Tnafld 1 2 3 4 5 6 7 8 9 10 Sovas
A anfeg | andes | andee | anAes | nAes | andes | anses | anAes | gndss | andes 100
Y Y Y Y Y Y Y Y Y Y
B anfes | andes | andes | anAes | nAes | andes | anses | anAes | gndss | anfeg 100
Y Y Y Y Y Y Y Y Y Y
nMstaaan NAN5YN9U (A99) Aoy
anludR (uil) 1 2 3 4 5 6 7 8 9 10 Sovaz
5 anNABY | anded | andes | andes | andes | andes | andes | gndes | andes | andes 100
Y Y Y Y Y Y Y Y Y Y
10 anfes | andes | andee | anhed | andes | andes | andes | andes | andes | andes 100
Y Y Y Y Y Y Y Y Y Y
15 anfes | andee | andee | anked | andes | andes | andes | andes | andes | andes 100
Y Y Y Y Y Y Y Y Y Y
30 anfes | andes | andee | anhed | andes | andes | andes | andes | andes | andes 100
Y Y Y Y Y Y Y Y Y Y
50 anfeg | andes | andee | anked | andes | andes | andes | andes | andes | anfes 100
Y Y Y Y Y Y Y Y Y Y
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