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Abstract— iiLiquefied iiPetroleum  iiGas ii(LPG) i iis iiwidely  iiused i ifor 

iicooking  iifuel iiin iideveloping  iicountries iifor iieconomic iireasons, iifor 

iienergy-rich iifuel  iisource i ithat iicontains iithe iihigher i icalorific iivalue, iifor 

iiclean iifuel i iwith iilow i icarbon iiemission  iiand iifor iia iiportable iithat iiis 

iiavailable iiin iieven iithe iifaraway  iiof iiareas. iiTherefore i ithe iiproposed iigas 

iileakage iidetection iiand iimonitoring  iisystem  iifor iithe  iigasoline iicontent 

iipresent  iiin iihousehold  iiLPG iicylinder iiis iideveloped. iiUsually, iithe 

iicapacity  iiof iiLPG iiin iicylinder iiis iinot iidetermined  iiin iian iiexact iimanner iiand 

iia iicylinder iiwhen iithe i igas iiis iiabout iito iiempty  iiwill iibe iia iidifficult iisituation 

iifor iithe  iione iiwho  iiuses i iLPG i igas iifor i icooking  iicontinuously. iiBy iiusing  iiIoT, 

iithe i iinformation iiof iithe i inear i ito iithe iiempty  iilevel iiof i iLPG iigas iiin i ithe 

iicylinder iiwill iisend i ito iithe  iiuser i iand iithe iigas i irefill i imethod iiby iiusing 

iitelephonic iiordering  iican iibe i iconducted.  iiThe iipurpose i iof iithis iiresearch 

iiis iithe iidetection iiof iigas iileakage iiand iimonitoring  iithe iiLPG iigas iicylinder 

iiweight iiregularly  iito iiknow iithe iiremaining  iivalue iiof iigas iiin iithe i icylinder. 

iiWhen i ithe i igas iileakage iiis iisensed, iithe iiwarning  iisignal iiand iialarm  iisound 

iiwill iibe iiactive iiand iialso iiswitch  iion iiexhaust iifan iiautomatically iito 

iidecrease iithe  iigas iiconcentration.  iiThe iiweight iiof i iLPG iiis iimeasured iiusing 

iithe iiload iisensor ii(SEN-10245) iiand iithe iioutput iiof iithe iisensor iiis 

i i connected  iiwith iiArduino  iiMKR iiWifi ii1010  iimicrocontroller. iiThe iiuser 

iican iiknow iithe iivalidity  iiof iiLPG iiusage iidaily iibecause iithe iiamount iiof iiLPG 

iigas iiwill iipublish iias iievents iiand iiwatch iithem  iicome iithrough iiin iireal-time 

iiusing  iithe iiWia  i iIoT iicloud iiplatform. iiConsequently,  iithe iiuser iiis iialerted 

iiby iigiving  iiSMS iinotification iito iitheir iimobile iiphone iiwhen iithe  iiLPG  i ilevel 

iiis iicritically  iilow ii(below i i20%) iiby iiuse iiof iithe  iiintegration iifunction iiof iithe 

iiWia  iiIoT i iplatform  iicall iiTwilio, iiusing  iiits iiweb iiservice iiAPIs. iiThen i iby 

iidetecting  iithe iigas iileakage iiwith iiMQ6 iigas iisensor, iithis iiresearch iiwork 

iiindicates iifor i i gas iileakage iicondition  iiand  iialso iihelps iito iiprevent iithe 

iiLPG i igas i i burst iiaccidents iiin iithe i ihome. 

Index iiTerms— i iLPG iiGas iiLevel i iDetection,  iiGas iiLeakage, iiArduino 

iiMKR i iWifi ii1010, iiIoT, iiAlert iiSystem. 

 

I. INTRODUCTION 

OW i i THE i i amount i i of i i forested  i i area i i in i i the 

i i nation  i i is iidropping i i and i i creating  i i environmental i i issues 

i i because i i the 

majority iiof iihouseholds iiin iiMyanmar  iidepend  iion iiwood, 

 

 

 

 

 

 

 

 

 

charcoal,  iiand iielectricity. iiLPG i iis iione iiof iithe iiby iiproducts iiresulting 

iifrom  iithe iirefining  iiof iipetroleum,  iibeing  iipredominantly  iicomposed  iiof 

iithe iimixture iiof i itwo iihydrocarbons,  iiPropane ii(C3H8)  iiand iiButane 

ii(C4H10).  iiWhen  iiheld  i iunder  iipressure,  iior iicooler i iconditions,  iiit  

iitransforms iiinto iia iiliquid  iistate, iiand  iiis iirelatively  i istable. iiThis 

iifacilitates i itheir iistorage iiand iiuseful iiin  i idomestic iisectors iifor iicooking. 

iiSo, iiLPG iicould iiplay  iia iivital  iirole iiin iiMyanmar, iihelping  iithe 

iienvironment  iiand iiexcellent iisubstitute i ifor iifirewood  iiand iicharcoal. 

iiThe iiavailability  iiand iiaccessibility iiof  iiLPG iiare i inow iiincreasing  iias  

iiordinary  iiusage iiacross iiMyanmar  iiin iiplace  i iof iifirewood  iiand iicharcoal 

iifor  iicooking. iiLPG ii(either  iiButane iior iiPropane), iiis iia iicolorless  

iiodorless i iliquid  iiand i icontains iiin  iithe  iicylinder  iion iithe iihighly  

iiconcentrated  iistate. 

Gas i ileakage iiis iithe i imajor iiproblem  iifor iiLPG i igas iiburst i iaccidents  

iiand  iiPeople iican't i iknow iithat iithe i igas iiis iileaking. iiSo, iiseveral iiresearch 

iiworks iiand iiprojects i ihave iibeen  iiimplemented  i i for iigas iileakage 

iidetection.  iiThe iiexisting  iiresearch  iiprovides iia iigas iileakage iiaccident 

iiprevention  iisystem iiwith iian i ialert iiwhich  iiis iimainly iimeant iito i idetect  

iiGas  iileakage iiin iithe iikitchen  i iand iiwas  i iproposed  iiwith i ionly iion-site  

iialarm. 

The iimain  iiobjective iiof i ithis iiresearch  iiis i ito i ithe i icontinuous 

iimeasurement iiof iithe iiweight iiof iithe iicooking  iigas iicylinder  iibut iiin 

iiaddition,  iican i istore iithis  iiinformation  iiover  iitime  iito iithe iiIoT iiplatform  

iiand  iihow i imuch  iiamount iiof i igas iiis  i ispent iiin iia  iiweek  iior iia iimonth.  iiWhen  

iithe iiweight iireaches iithe i iminimum  iithreshold  iiit i i will i iautomatically  

iisends iian i iSMS  iialert i ito iithe iihousewife  i ito iichain  iior iirefill  iiLPG iigas 

iicylinder  iifor iiregular  iicooking. iiThis iisystem  iialso iidesigned  iito iidetect 

iiand  iisense iifor iiliquid  iipetroleum  iigas ii(LPG) iileakage iiand iithe iialarm 

iiunit iiwill iibe i iactivated  iiimmediately,  iiif iithe iiamount iiof iigas 

iiconcentration  iiexceeds iinormal iilevel i ito iiprevent iiaccidents iiin i ithe 

iikitchen  iienvironment. 

There iihave iibeen iireviewed  iiseveral iitypes iiof iiresearch  iiand 

iiprojects iirelated  iito iithe iiLPG iigas iimonitoring  iiand iigas iileakage 

iidetection  iisystem. iiSmartGas: i iA iismart iiplatform  iifor iicooking  iigas 

iimonitoring  ii[1] iiused  iia  i imobile iiapplication  iito iidetect  iithe iiamount i iof 

iiLPG i igas i iremaining  iiin iia iigas iibottle. iiArduino  iiUNO i iR3 

iimicrocontroller  iiboard  iiwith iian iiEthernet  iishield iiis iiused  iito iiobtain  iithe 

iiinformation  iifrom  iithe iisensors iiand  iisend iidata iito iiMySQL iilocal 

iidatabase. iiThe iimobile iiapplication  iiwas iideveloped  iito iiaccess iithe 

iiinformation  iifrom  iithe iidatabase iiserver  iiand iiwill iiprovide 

iiinformation  iiof iiLPG iigas iiconsumption. 

Automated  iiunified  iitrolley  iisystem  iifor iiLPG iileakage iidetection 

iiwith i isafety  iimeasures iiand iirefill i ibooking  ii[2] iiproposed  iia iisystem iithat 

iiuses i iPIC i i16F877a iifor iiLPG iileakage iidetection  iiand iiautomatic iigas 

iibooking  iisystem. iiThis iisystem iigets iialerted  iithrough iithe iimessage iion 

iigas iileakage iidetection  iiand iithe iicylinder  iigets i i automatically 

i i booked  i i to i i the i i agency  i i when  i i it i i going  i i to 
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empty  iiusing  iiGSM iiSIM i i800/300/900  iimodule.  iiEasily iiavailable iiand 

iireliable iiIoT iitechnology  iiis iinot iiused  iiin iithis iiresearch  iiand iigas 

iidistribution  iicompanies i ineed  iiuser  iiregistration  iiand iidatabase 

iisystem  iifor iieach iigas iicylinder  iiwith iia iicorresponding  iiphone iinumber. 

A iiwireless iigas i ileakage ii& iilevel iidetection  iiwith iiauto-renewal 

iisystem  ii[3] iidetect  iigas  iileakage i iand  iicontinuous iimonitoring  iiof i i the 

iilevel iiof iithe iiLPG iigas iiat iithe iitime iiof iidispatch  iiand iithroughout iithe  

iiusage.  iiGSM/GPRS  iiwireless  iimodem  iisends iiSMS  iialert  iiusing  i iARM7  

iimicrocontroller  iiwhen  iithe iisolid-state iigas iisensor iiMQ-5 iisense i igas 

iileak. iiThe iimain  iiintention  iiof iithis iiresearch  iiwork  iiis iithe i ihousehold  

iisafety  iisystem i iand iigas iileakage iiprevention.  iiIoT iitechnology  iiis iinot 

iiused  iiand iian iiautomatic iiaccident iiprevention  iisystem iiis iinot 

iiconducted  iiin iithis iiunit. 

Arduino  iibased iiLPG iigas  iimonitoring  iiand iiautomatic iicylinder  

iibooking  iiwith iialert iisystem i i[4] iiproposed  iigas iileakage iidetection 

iisystem  iiwith iialert i imessage iiby i ibuzzing  iithe iibuzzer  iiand i itrough  iiSMS 

iito i ithe i ihouse iiholders. i iThis iisystem  iialso  iiincludes iicontinuous iiLPG 

iigas i idetection  iiand i iautomatic iicylinder  iibooking  iiwith iialert iisystem. 

iiArduino  iiMega2560  iimicro  iicontroller  iiis iiused  iiwith  iiMQ-4 iigas 

iisensor  iiand iiLM35  i itemperature iisensor iito  i i prevent iimajor iiaccidents. 

iiLoad  iicell  iiis iiused  i ito iicontinuously  iimeasure iithe iiweight iiof iithe 

iicylinder  iiand iiautomatic iirebooking  iiof  iithe iinew iigas  iicylinder  iiwill 

iiconduct iiusing  iiSIM800  iiquad-band  iiGSM ii/ i iGPRS iidevice iito i ithe 

iimobile iiphone iiinterface. iiBut, iifire iiaccident iiprevention  iisystem iifor 

iigas iileakage iidetection  iiis iinot iiconsidered  iiin iithis iisystem. 

 

II. DESIGN  IIAND IITECHNIQUES 

This iipaper  iiwill  iisolve iithe i iproblem  iifor iinot iionly iidetects i iany 

iileakage iiof iithe i iLPG iigas iibut iiremoves iiautomatically  iithe i ileaked  iigas 

iito iiprevent iifrom  iifire iiaccidents iiand  iiit i ialso iialerts  iithe iiuser  iiby iicreating 

iialarm  iisong  iiand iiwarning  iisignal. iiThis iiproposed  iimethod  iiconsists i iof 

iigas iileakage iidetection  iisystem, i igas iicylinder  iiweight iimeasurement 

iimodule,  iialert iisystem, i imicrocontroller,  iiIoT iisystem iifor iigas 

iiconsumption  iirecord  iiand iicloud iicommunications iiplatform  iifor 

iiSMS. 

 
Fig.1. iiBlock iiDiagram iiof iiProposed  iiSystem 

A. Arduino iiMKR iiWiFi ii1010 

MKR i iWIFI ii1010 iiis i ithe iievolution  iiof iithe iiMKR1000  iiand iiis 

iiequipped  iiwith iian  iiESP32  iimodule iimade i iby iiU-BLOX. iiThe i i MKR 

iiWifi ii1010 iiaims iito i ispeed iiup iiand iisimplify  iithe i i prototyping  iiof iiWI-

FI iibased  iiIoT iiapplications iithanks iito iithe iiflexibility  i i  i i of i i  i i the i i  

i i ESP32  i i  i i module i i  i i and i i  i i its i i  i i low i i  i i power 

consumption.  iiThe iidesign  iiincludes iia iiLi-Po iicharging  iicircuit iithat 

iiallows iithe iiArduino  iiMKR iiWIFI ii1010  iito iirun  iion iibattery  iipower  iior 

iiexternal ii5V, iicharging  iithe iiLi-Po iibattery  iiwhile iirunning  iion iiexternal 

iipower.  iiSwitching  iifrom  iione iisource  iito iithe iiother  iiis  iidone 

iiautomatically.  iiA iigood ii32 iibit iicomputational  iipower, iithe iiusual iirich 

iiset  iiof i iI/O i iinterfaces, iilow  iipower  iiWi-Fi iiwith iia iiCryptochip  iifor iisecure 

iicommunication,  iiand iithe iiease iiof iiuse iiof  iithe i iArduino  iiSoftware ii(IDE)  

iifor  iicode iidevelopment iiand iiprogramming.  iiAll iithese iifeatures i imake 

iithis iiboard  iithe iipreferred  iichoice iifor  iithe i iemerging  iiIoT iibattery-

powered  iiprojects iiin iia iicompact iiform  iifactor. iiThe iiUSB iiport iican iibe 

iiused  iito iisupply  iipower  ii(5V)  iito iithe iiboard.  iiThe iiArduino  iiMKR iiWIFI 

ii1010  iiis i iable iito iirun  iiwith iior iiwithout iithe iiLi-Po iibattery  iiconnected  iiand 

iihas iilimited  iipower  iiconsumption  ii[5]. 

 
Fig.2. iiArduino  iiMKR iiWifi  ii1010 iiBoard 

i i https://www.henschke-geraetebau.de/dr/MKR_WiFi_ 

ii1010_Pinout.pdf 

B. MQ-6 iigas iisensor 

MQ-6 iiis iia iiSensor iifor iiNatural iiGases iiSensitive i imaterial. i i MQ-6 

iigas iisensor iiis iiSnO2, iiwhich  iihas iilower  iiconductivity  iiin iiclean  i iair. 

iiWhen  i ithe i itarget i icombined  iigas i iexists, i ithe i isensor’s iiconductivity  iiis  

iiheavier  iiwith iithe iigas iiconcentration  iirising. iiThe iisimple iielectro  

iicircuit i iis  iiused  iito  iiconvert iithe  iichange  iiof iiconductivity  iito i igas  

iiconcentration  iilevel. iiMQ-6 iigas iisensor  iihas i ihigh  iisensitivity iito i iLPG, 

iiMethane,  iiPropane, iiButane, iiand iialso iiresponse iito iiNatural iigas. i iThe 

iisensor  iican i ibe iiused  iito iidetect iidifferent iicombustible iigas, iiespecially 

iiMethane; iiit iiis iicost- iieffective iiand  iiuseful iifor iivarious iiapplications. 

iiMQ-6 iigas iisensor iiis iicomposed  iiof iimicro  iiAL2O3  iiceramic iitube, iiTin 

iiDioxide ii(SnO2)  iisensitive iilayer, iimeasuring  iielectrode iiand iiheater 

iiare i ifixed  iiinto iia iicrust  iimade iiby i iplastic i iand iistainless iisteel iinet. i iThe 

iiheater  iiprovides iinecessary  iiwork  iiconditions iifor iithe iiwork  iiof 

iisensitive iicomponents.  iiThe iienveloped  iiMQ-6 iihas ii6 iipins, ii4 i iof iithem  

iiare iiused  iito iifetch  iisignals, iiand iithe iiother  ii2 iiare iiused  iifor iiproviding  

iiheating  iicurrent ii[6]. 
 

 

Fig.3. iiMQ-6 iiGas iiSensor 

MQ ii6 iiGas iiSensor 

Arduino iiMKR i iWIFI i i1010 Wia iiIoT i iplatform 

Twilio i iCloud i iAPI 

Load i iCell 

SMS iiAlert 

Gas i iExhaust i iFan 
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C. Load  iisensor 

A iiload  iicell i iis iia iipassive iitransducer  iior  iisensor i ithat i imeasures i iforce 

iiand  iioutputs i ithis  iiforce  iias iian i ielectrical iisignal.  iiThe iiload  iicells  iiare  iiused 

iisince iiit iiprovides iian iiaccurate iiweight. iiStrain- iigauge iiis iiused  iiin i imost 

iiof iithe iiload  i icells iifor i iaccurate iimeasurement.  iiThe iigauges i iare iibonded 

iionto  iia iibeam iior i i structural iimember  iithat iideforms iiwhen  iiweight iiis 

iiapplied,  iiin i i turn  iideforming  iithe iistrain-gauge.  iiAs iithe iistrain  iigauge 

iiis iideformed,  iiit’s iielectrical iiresistance  iichanges iiin iiproportion  iito iithe 

iiload.  iiIt iiis iioften  iieasy iito iimeasure iithe iiparameters iilike iilength, 

iidisplacement,  iiweight, iietc iithat iican iibe iifelt iieasily iiby iisome iisenses. 

iiHowever,  iiit  iiis iivery  iidifficult iito iimeasure  iithe iidimensions iilike iiforce, 

iistress,  i iand iistrain  iithat i icannot iibe iireally  iisensed  iidirectly  i iby iiany 

iiinstrument.  iiThis iiis  iiused  iito i imeasure iithe iiweight iiof iithe iiLPG iigas 

iicylinder.  iiThe iiaccuracy  iirate iiis  iiless i ithan  ii0.1% i i of iithe iifull iiscale ii[7]. 
 

Fig.4. iiLoad iiCell ii1kg iiweight iisensor iiand iiHX711  iiamplifier iiweighing iimodule 

D. Wai iiIoT 

Wia iiis iia iicloud  iiplatform  iithat iiaims iito  iiprovide  iidevelopers i i with iia 

iiscalable iiand iipowerful iibackend  iifor iitheir  i iInternet iiof iiThings i i(IoT) 

iisolutions.  iiAll iiof iiWia’s iifeatures iiare iieither iiavailable i ithrough  iia 

iiREST  iiAPI iior i ia iiweb-based iidashboard.  iiMoreover, iiWia iialso iioffers iia 

iivery  iilightweight iimessaging  iiprotocol  ii(MQTT)  iito iithe iidevelopers 

iiwho  iiwant iito iistream iievents iiand iilogs. iiFor  iiusing  iithe iiminimum  iiof iithe 

iidata,  iiWia  iihas i ialso  iidesigned  i ifor iicommunication  iibetween  iiclients 

iiand  iithe iibackend. iiWia i iplatform  iisupports iithe iiopen-source iilibraries 

iilike i iNode.JS i iand iiiOS  iiand i iother  iimost i ipopular  iiweb iitechnologies. 

iiWia  iiis iithe i ionly iiplatform  iifor iireal-time iiIoT  iiapplications iiand iican i iadd 

iiany  iidevelopment iiboard  iito iicreate iiprojects iiaround  iithe iiplatform.  iiWia 

iican  iieasily iicommunicate  iiwith iiother  iithird-party  iitools iiusing 

iiintegration  iiservices iito iisend iinotifications,  iistore iidata iiin i icloud 

iistorage,  iiperform  iiimage iirecognition  iiand iilots i imore iiabilities. 

iiMobile iiand iiweb i iapps iican iibuild  iito iiinteract i iwith i iIoT iidevices iifrom 

iianywhere  iiin iithe iiworld  ii[8]. 
 

Fig.5. iiWai iiIoT iiplatform 

E. Twilio 

Twilio iiis iia i icloud  iicommunications iiplatform  iithat iican iisend iiand 

iireceive iiglobal iiSMS, i iMMS, iiand iiIP iimessages i ifrom  iiany i i app, iiwith iia  

iisimple iiand iipowerful iiAPI. iiTwilio  iiis iia i iservice iithat iigives i idevelopers 

iipossibility  iito iiprogrammatically  iimake iiand iireceive iiphone iicalls iiand 

iisend  iiand iireceive iitext i imessages iiusing  iiits iiweb i iservice iiAPIs.  

iiTwilio's i iservices iiare iiaccessed  iiover  i i HTTP iiand iiare iibilled iibased iion 

iiusage. 

In iifact, iiTwilio iipowers i icommunications iifor iiover  ii40,000 

iibusinesses i iaround  iithe iiworld. iiTwilio  iiis iia iideveloper  iiplatform  i i for 

iicommunications.  iiSoftware iiteams iiuse  iiTwilio i iAPIs  i ito iiadd  

iicapabilities iilike i ivoice,  iivideo, iiand  iimessaging  iito iitheir iiapplications. 

iiThis i ienables iibusinesses  iito iiprovide  iithe iiright iicommunications 

iiexperience  iifor iitheir iicustomers. iiBehind  i i Twilio iiAPIs iiis i ia iiSuper  

iiNetwork,  iia iisoftware iilayer iithat i i connects iiand iioptimizes  

iicommunications iinetworks iiaround  iithe iiworld. iiThis iiis iiwhat iiallows  

iithe iiusers i ito iireliably  iicall iiand iimessage  iianyone iianywhere ii[9]. iiTwilio 

iihas iitaken  iithe i iglobal iitelecom iinetwork  iiand iiturned  iiit iiinto iia iicloud  

iicommunications iiplatform  iiwith iithese iicapabilities  iiand iimore ii[9]. 

Voice: iiAPI iiand iiSDKs i ito i ibuild iicalling  iicapabilities  i iwithin iiweb  

iiand  iimobile iiapps. iiConnect iito iilandlines,  iimobile iidevices iior iieven 

iiWebRTC i iclients iito i imake iicalls iifrom  iiapps iior iipower  iimultinational 

iicall i icenters ii[9]. 

Video: iiReal-time i ivideo  iiinfrastructure  iiand iiSDKs i ito iiembed 

iivideo  iicollaboration  iiand iicontext-sharing  iiinto iiyour iiweb iior iimobile  

iiapp. iiA i iglobal iiinfrastructure  iithat iihandles iisignaling, iiregistration, 

iiand  iimedia iirelay  ii[9]. 

Messaging: iiAPI iiand iiSDKs  iito iisend  iiand iireceive iiSMS, iiMMS, i iand 

iiIP iimessages iiglobally  iifrom  iiyour iiweb  iiand iimobile iiapp, iiand iiuse 

iiintelligent iidelivery  iifeatures iito iiensure  iimessages i iget i i through  ii[9]. 

Authentication: iiTwo-factor iiauthentication  iiservice iito 

iistrengthen  iiand iieven  i ireplace iitraditional  iiusername iiand i i password 

iilogin  iifor iiwebsites, iiSaaS i iproducts,  iiand  iimobile iiapps. 

Connectivity: iiGlobal iicarrier  iiconnectivity  iiservices iimade  

iisimple iiand iiavailable iiinstantly iiwith iino  iiupfront iicontracts. iiLocal iiand 

iitoll-free iiphone iinumbers iiaround  iithe iiglobe iialong  iiwith iiSIP 

iiconnectivity  iimade iiavailable iias iiAPIs. 

Twilio iiare iiused  i iby iiMore iithan  iia i imillion  iidevelopers iiand iileading 

iibrands iito iibuild iiinnovative iicommunications iisolutions. iiAt iiCoca-

Cola iiEnterprises,  iifield  iitechnicians iireceive iiautomated  iialerts  iias 

iisoon  iias iivending  iimachines iineed iimaintenance  iiand iialso iiLyft iiand 

iiMatch.com  iienable iiusers  iito iicommunicate  iidirectly  i i with iieach 

iiother  iiwithout iirevealing  iitheir iiprivate  iiphone iinumbers ii[9]. 

In iithis iiproject,  iiProgrammable iiconnectivity  iioptions iiof i i Twilio 

iiprovide  iivirtual iiphone iinumbers iiand  iimessaging  iiconnectivity  iiwith 

iidevices iiare i iused. 
 

Fig.6. iiTwilio iiSMS iiAPI 
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III. IMPLEMENTATION IIOF IISYSTEM 

Load  iicell iiwith  iiHX711  iiamplifier  iiweighing  iimodule i iand iiMQ-  ii6 

iigas iisensor iiare i iused  iias iiinput iidevices iifor  iigas iileak  i iand iilevel iidetection 

iisystem. iiMQ-6 iigas  iisensor iiis iiprovided  iifor iigas iileakage iidetection 

iisystem. i iLoad  iicell iiand iiamplifier  iiunit iiused  iias iia iigas i icylinder  iiweight 

iimeasurement iimodule.  iiAlert iisystem iiincluded  iiwarning  iisignal iiand 

iialarm  iisound  iifor iigas iileakage iidetection  iiand iiSMS i ialert iifor iigas 

iicylinder  iirefilling.  iiFor iigas  iiburst iiaccident iiprevention  iisystem, iithe 

iigas i iconcentration  iiis iidecreased  iiby iiturning  iion iithe iiexhaust iifan. iiThe 

iilevel iiof iiLPG i igas iiin iicylinder  iimeasured  iiand iisend iito iiWia iiIoT iicloud. 

iiTwilio  i icloud  iiAPI iiwill i isend iian iiSMS iialert iiautomatically  iito iithe 

iiconsumer  iiwhen  iithe iigas iilevel iireaches iithe iiminimum  iithreshold 

iivalue iiusing  iithe i ithird- iiparty  iitools iiof iiWia. 

In  iithis iiresearch, iiHX711  iiamplifier  iimodule  iicontains ii24-bit iihigh-

precision  iianalog-to-digital iiconverter  iichip iito iiinterface iidirectly 

iiwith  iia iiload  iisensor. iiThis iichip iihas iitwo  iianalog  iiinput iichannels iiand 

iidesigned  iifor iihigh-precision  iielectronic  iiscale iiapplications. iiEither 

iiChannel iiA iior iiB i idifferential iiinput iican  iibe iiselected  iito iithe iilow-noise 

iiprogrammable  iigain iiamplifier ii(PGA).  iiChannel iiA iican iibe 

iiprogrammed  iiwith iia  iigain  iiof ii128 i ior ii64-bit iiand iiChannel iiB iihas  iia  i ifixed 

iigain  iiof i i32-bit. iiOnchip iipower  i i supply  iiregulator  iieliminates iithe 

iineed  iifor iian iiexternal iisupply  iiregulator  iito iiprovide  iianalog iipower  iifor 

iithe iiADC iiand iithe iisensor ii[11]. 
 

Fig.7. iiCircuit iidiagram iifor iigas iileak iiand iilevel iidetection iisystem 

Red, iiblack, iigreen  iiand iiwhite  iiwire iiof  iiload  iicell iiconnect iito  iiE+, iiE-,  

iiA- iiand iiA+ i i port iiof iiHX711 iiboard iirespectively.  iiThe iiHX711 

iiamplifier  iiunit i ipin ii(SCK)  iiwas iiattached  iito iiD2 iiand iipin i i(DT) 

iiconnected  iito iiD3 iiof iiArduino  iiMKR iiWiFi ii1010. iiThe iiOperation 

iisupply  iivoltage iiof iithe iiamplifier iiunit iiis ii4.8  ii- ii5.5V. iiSo, iithe iiVcc iipin iiof 

iithe iiunit i iconnected  iito iithe iiArduino  ii5V iipower  iipin. iiMQ-6 iigas iisensor 

iiis iian  iielectro-chemical iitype iisensor. iiThe  iioutput iidigital iisignal iifrom 

iithat iisensor iiis ii(D i iout) iipins iiconnect iito iiArduino  ii(D7) iipin. iiThe 

iisensitivity  iirange i iof iithe iisensor iican iibe i iadjusted  i i using  i i built-in 

i i potentiometer.  i i Vcc i i pin i i of i i the i i sensor 

was iiconnected  iito iithe iiArduino ii5V iipin  iias iiMQ6  iigas iisensor iioperates 

iion  ii5V iiDC iiand iiattaches iiGND iipin  iito iithe iiground  iipin iion iithe iiArduino. 

iiPin  iiD12, iiD13, i iand iiD11 iiare iiconnected  iiwith iipiezo  iibuzzer, iiwarning  

iiled  iiand i igas iiexhaust iifan  iirespectively.  iiAn iiArduino  iilibrary  iiof iihx711 

iiis iirequired  iifor iiweight iiscales iimeasurement  iiof iithis iiproject.  iiAll iithe 

iihardware  iicomponents iiare iideveloped  iias iia iicircuit iidiagram  iiand iithat 

iishown  iiin i iFig. ii7. 

 

IV. RESULTS IIAND IIDISCUSSION 

The iihardware iiimplementation  iiof  iithe iiproject iihas i iclassified  iiinto 

iitwo  i iparts. iiDesigning  iiof iithe iigas iileakage iidetection  iiand i igas i ilevel 

iimeasurement iiare iiincluded. iiThis iiproject  iiis i idesigned  iifor iithe iikitchen 

iithat iiused  iiLPG  iifor iicooking.  iiFor iia iigas  iileakage i idetection  iiunit, iithe 

iiMQ-6 iigas iisensor iiis iiconnected  iiwith iiArduino  iiMKR iiWiFi ii1010. iiThe 

iialarm  iiunit iiwill iiactivate iiand iialso iiturn iion iithe iiexhaust iifan 

iiautomatically  iiwhen  iiLPG iiconcentrations iiare iiover  ii500 iippm iiin iithe 

iikitchen. 
 

Fig.8. iiGas iileakage iidetection iiand iiAlert iisystem iitesting 
 

Fig.9. iiGas iilevel iimeasurement iisystem iitesting 
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Fig.10. iiLPG iigas iilevel iiin iiWia iiIoT iicloud iiPlatform 

 

Fig.11. iiPrototype iiof iiLPG iiGas iiLevel iiDetection  ii& iiGas iiLeakage iiAccident 

i i Prevention  iiwith iiAlert  iiSystem 
 

Fig.12. iiSMS iiAlert iifrom iiTwilio iiAPI 

 

For  iia iigas iilevel i imeasurement iisystem, iithe iiLoad  iicell iiwith iiHX711  

iiamplifier  iiunit iiis iiattached  iiwith iiArduino  iiMKR iiWiFi ii1010. iiThe 

iiweight iiof iithe iigas iicylinder  iiis iimeasured  iicontinuously  iiand i i sends 

i i data i i to i i Wia i i IoT i i cloud  i i to i i check  i i daily  i i consumption 

of iiLPG iigas. i iThe iiTwilio i icloud  iiAPI iiwill iisend iian iiSMS iialert iito iithe 

iihousewife  iiwhen  i ithe iiLPG i ilevel iiis i icritically  i ilow i i(below ii20%)  iito  

iichain  iior iirefill i ithe iiLPG iigas iicylinder. 

 

V. CONCLUSION 

This iipaper  iiis iifocused  iion iithe iigas iileakage iidetection  iisystem i ifor 

iihome iisafety  i iand iiwill i iupdate iiregularly  iiabout iiLPG iiconsumed  iidaily. 

iiThe iideveloped  iisystem iiis iiaffordable  iicost iias iicomponents iiused  iihere 

iiare iicheap  i iwhen  iicompared  iito i igas iidetectors iicommercially  i iavailable 

iiin  iithe iimarket. iiLPG iileakage i i is iialerted  iiby iiactivating  i ithe iialarm iiand 

iiusing  iian iiexhaust iifan  iiit iiremoves iithe iileaked  iigas iifrom  iithe iiarea. iiLPG 

iiconsumption  iiis i iobserved  iiand iican  i ibe iibooked  iifor iia iinew  iiLPG 

iicylinder  iiby iithe iicustomer  iiwhen  iithe iigas i ilevel iiis iinear iiempty. iiIn iithe 

iifuture,  iithe iigas iipressure iisensor iimodule  iican iibe iiused  iito iidetect iihigh- 

iipressure  iigas iiin iia iicylinder  iipipe, iidisplaying  iithe iialert iimessages iivia 

iiSMS  iiand iiLCD i idisplays. 
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