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The controlling system program using microcontroller with

alarm signal to detect LPG in kitchen.
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ABSTRACT

This study is to design and build gas detection
device to detect leakage of LPG gas. By applying
microcontroller to control and process the detected
signals which can operated with gas detection sensor
to detect LPG gas and send the signal via output
port. The electrical signal from output port can
also be used to control some electrical devices.
In experiment, performance of detected sensor
with microcontroller is compared with a domestic
detection sensor (Methane detector, FG100S, KIMO).
Varies of LPG concentration level in closed room
condition (kitchens) are used to investigate the
performance of the sensors. When LPG
concentration over than the design limit (1,000 ppm.),
the controlling system will send the signal and

inform to any mobile phone (design mobile phone

number) by SMS. The signal can also activate
the ventilation system in the close room. If LPG
concentration can’t be reduced to the designed
value the controlling system will alarm intermittently.

From the experiment, it found that when
LPG concentration reached to the design value
(1,000 ppm.), the sensor device did send the signal
and informed to the mobile phone by SMS and
also activated the exhausting fan. In case of the gas
concentration couldn’t be reduced the sensor did
alarm intermittently. Performance of experimented
sensor showed the corresponded results with
the commercial one (KIMO). Detected value, gas
concentration, in decreasing period also showed

the corresponded result with KIMO.

Keywords : Sensor, LPG, Microcontroller, Leakage

UNUI

Uagduieveiu visefwieaiid fuwvesdluai
= o & A v oA a 9 a
SeutfuluresnegdiuaiiiFeulnefeunnudinitou
lngnuindadrunisidineyedu viefaueaiiiuin
aneginaniseu 42% aatlasiail 33% a1
wds 14% uaglvanusouluningnamnssy 11%
(rugaunIsUNITWAlinAMe? 43 1Asansaandes,
2555) fatuniapiiseuiatudndiunuiniianlunis
Tifaueaiid usegalsinunansgvuiiinainnisi
& o vy o oA 9 | 1Y)
fguoaiiduldiiduuunnusiediu wunsilva
Tuornia msszldn Judu nsdiafisrnudaensde

Tunsldfinoueanddadanud1Agynan1a1ssdin A

Hun1sesTuiedslasuanuaulaunniulpsianiy
lusinuaudaendy 9RaIMNITy AUINERULAYNIT
! & 9} o A 2 a a
muANNsUdeeing anudasasdelunsiizoududd
& = a a ey Na
Wudgnitiesainnmsiiudsunanisldfiswoanauin
Fulunsl¥nuaiaitou Mnwgradaina 1INl iTl
= v a Y v e ~
Wimneiensaduusunaaudutuingswoanaly
ussgnalaeilulasroulnsamesidiunussandls
lunsmuaukazUsTIaralurale Uluy @1u1sa
Tsuiugunsalnsandudyaaumseusunumsiadnd
wavasdyaraueanenesaeminmbiludygiums
Ttihyianansamuaugunsaimalnihld msmsiadu

UA 9 ouur 1 NnsIAN-AouL 2557

105



117817370 na:Tmun

| - o SetaL e
6 yR1IngaesEnnyIineg

Uainasfnaueafiadeiedlunsussnavamnsinluii
Duwuuiedalaenisldgunsalisuwesnyadulsunm
mslvavestsueaididlovsinaieluiasdiinniiu
sesuaududuluennimaudsdndidmun (1,000 ppm)
ardsdynamasnishueadueadinsdnindeud
aavmneiisnuandeudsliinausyurseinie
Fuiiessunefingesn usinavesinglianasey
imsusadieudussesy mIneaeunTIvdeuUTIM
anusiuresiaueaiialuituiinaae: nedeuiieuiy
UszAnBnmnsvhiuea3emsaduinedinu (KMO)
Tnesaungigrunmsmaaouiifiniadeundasima
arududuvesing weaRluseiuiissfuiionany
UUTUYDIANY W‘U’mﬁ'ammLéﬁm%uéuaﬁwuaaﬂ%qq
(mngﬂﬁ? N3 % AMUILLTUVBIAG ppm i)
wuosnaasslunlunisudsuwlasaanndosiv
wSaemsaduieiinu (KIMO) fivulSeuiiouiiu
IusumzLﬁmﬁmﬁammLﬁﬁm%uﬂuaaﬁwszjamaqwmgm‘?i?
519 % adudufing ppm flanas) wuweinaass
svmenumanududuiianasdonndasiunimsa
Funasiinu (KIMO) whuienfiu sadunisldeiluanm
NARDNIIRBENsUTUBUUSINUANUTLTUY09
Aadulumusnesguiinguineanuuasnfouas
91370UNLlEUan3FeIsn1 (Occupational Safety
and Health Act; OSHA)Yuuslfiadostulaliia
SunreseddiTinuwasningau
IngUsEaIAvaIn1sIve

1. \fisoonuuuiaradasTuUNInTITulsm
feusandmelulasroulnsaians

2. \flpponuuunazadgunsaitiesiunissilva

VOINGUDANT

YUWANITIVY

1. gunsalnasudyarandumuwesnsiadu
UTuaufinwueaidviln Smoke Sensor-MQ

2. gunsaiuszinanaltlulaspoulnsames MCS-51

UA 9 ouur 1 NnsiAN-RuTau 2557

warlinBiduiidougnddsuazszanana

3. gunsaldsdyayalld ET-GSM SIM900B 1lu
Snvesanisvesialugalnsdn Taglusuil

Tilugalnsdni Ju SIMI00B vauI¥m SIMCOM
sesuANuilnsdmisiofio QUAD-

BAND @@ 850/ 900/ 1800 / 1900 MHz @110
sos3usruuglviu3n1eia TRUE, DTAC, AIS

a. gunsalmurugUnsalifeudsdue wu nzh
Wiaude Wnauszuigenie

5. YNAUDHANUINWINY HUYATIaeInITinau
YDITLUU

6. asanuudaouielifiunmdsUszAugi
FaLau

vannsngufiineados
1. N13ATIIUAY
nsinUSunaiglugaainnssudiulng agld
wé’ﬂmamqlvxlﬁﬂlmamiﬁ’mﬂ‘%mmaaﬂ%wuﬁgﬂazmsJ
(Dissolve Oxygen) @slddmsunisinfigeandiau
WUU polarography lngldwadvesnasa n1sinan
WURREMsaaefveteendiay (Msanoendian)
fiintuiualnatadulany sondiuitoglunduie
fifsnstaargnilvrudode Weviliilueglu
sUoasad 02 fididninin ndniuazdudiluey
Tuilefodhszeznamiluamisasiueld n1sia
wuuiigesoudndliiindmdadlululnalsnsiiin
Siinlnsn WevliAanszualniih@u nssudluding
Aetuanufisentagudsunailiihvesansazans
8180 Inslas dndlviihuinadainaniaglianUjize
wnziueenday anszualiiiilnauysiunseiu
Unmeenduuluasavanetu lunsTawuulnails
n3iin agshlsiAnusandeuodnmnsiieanunamils
Suflesandidnlvse Jsdadunszuiunsanesilas

WAl AnA1ANLSaUkaE NA1EL T UAIALAIUNIY
Tlunge

@ (%

AN ALNgIT9 UUS U IUNISIARY TLV



(Threshold Limit Value) i A3iadninanuituduaes
ansiaiiluusseniansinay Andnauieustmue
Fudaansindlfinangng Suudriudilae ldreldiin
HANSENUADEUATNOUTY fviusinilag The American
Conference of Governmental Industrial Hygienists
(ACGIH) sananslumsaiil weidusuaimsdowusi
Tunsmuauanmindeslumsvhauiiadsd

1. AdnsimLedenaenannsyhe (TLV-TWA)

=

Anft 8 TaluasioTunie 40 Flusdeduand

2. Adadafdnsunisduialussesnanduy
(TLV-STEL) é’m%’umaé’fwﬁ’aﬁ’umimﬁlmgammg’uq
Un@vszunn 15 uil

3. A1¥ndnfingean (TLV-Ceiling) dgfas
LdiAndaiilddnlumanlag vesnisrasu PEL
(Permissible Exposure Limit) fio A1Auiuduges
asiaifluussernianisieuiieyaalitlany
ngvEngaUUaenieLaradIBUNiBuESToMEM
(Occupational Safety and Health Act; OSHA) AP
Fuvesanstrilluussenmansyinnuileyaalsildm
noVEneANUUaBRBLaENT L aUNTINEVISTRLISNT
(Occupational Safety and Health Act; OSHA)

ases | Wedsug Amsguaalaendy
(substances) | (percent) TLV LD50
LPG C3=60% 1000PPM | Nonavailable
C4=40%

A131971 a15Usznauusunsie

leglulasmaulnsaaeslunsena MCS-51 un
weserlusssulvlass 5 hadlunsvhaudunszua
T azldumnsnetulumumeluladiings newves
vo3ledifisdnys C pgnsInaNHanlagadumnalulag
HMOS Fauszudandsaulunisvitanuanunsaldnng
muAunasuvesiiledlaninlusunsuled MCS-51
f51uazid8n warn13vinauuesn Vee Wudwmsu
pounasdglinszuanss +5vDC , GND Huwnsnan

1M7a1937sna:Tmun

unringrasseanuiing IOJ?

v94lo® waseil 0 (P0.0-p0.7) H41UIU 8 U1 usiaz)
Gonidu 1 9n siwihdusesnsalda wazandnda
(ADO-AD7) dhuumssisldauiuniisanuinnieuen
anunsaseldunesndunandenssnienvinanaly
gdfeanslitnlaludunn Widsudoyadmiug du
anturasdn “17 udddluusaznvomesniifosnis
uazfloninm Q venaasuand taazasindu “0”
MliganNsvineuves FET dan danalvivinese
afianuzasdnilu “17 daunseruadeydnualain
ymosnvirldlagnisnszduiivn READ PIIN vinls
Tri-state Buffer fiaa19vi91u wazsudydnwalandnain
ymesald mailulinudesternvemesmdniud
fumuen 10 Alaleviuliiun Ve iitevhmihilidui
funuyagunesa 1 (P1.0-P1.7) 131wy 8 Un uax
Tuusazdnilddumuyasunely Ssannsadmun
T dudunesndunn wiadunesaeominald dwmsu
Tdalaeinly dlivmesaladudunn szdouden
Yoyaaedn “1” lusazdnvomesniidosnisinsde
wosn 1 Jellvndmsuldlunisiusunsunuu ISP dmsu
lo@Luas AT8ISXX ¥1 P1.5 ae1duw1 MOSI v1 P1.6 9%
\Juw1 MISO uazn SCK wosn 2 (P2.0-P2.7) Fduau
8 U0 luwsazUnveiidiunuyasiegnielu uagas
vhuldaesdnuaigudoiunesn 0 lnevhmihidu
wanLAsald (AB-A15) dmiunilganuineuenuaY
vimihfiunesndunavidetewivm wndoenislsin
wedoladudunn Ideutoyaiinesavietniu 1Hu
a0dn “17 vibigan1siauves FET fananesn
3 (P3.0-P3.7) fi9wau 8 Un TuwsasUndidiumiu
yasumelu annsadmualiduldvme saduns uay
wosmeWinndniunslianuily smndesnsimun
Tuveanessladudune deadeudeyaliluaein

a o

“1” 1UupiazOnNAnan1sineme

2. MUIYMNNYIVD9
Luay Fraiwan, wagaag (2011) ladei5ey,

A Wireless Home Safety Gas Leakage Detection

UA 9 ouur 1 NnsIAN-AouL 2557



117817370 na:Tmun

| - o SetaL e
8 yR1IngaesEnnyIineg

System. Inglafnwinsigunsainmuanuasasie
wuuliany seuvesenuuulsenoume 2 luna Aslung
ATRTuLavdINIY karlunafisu luganiadulavds
NuREATRdUMTUAsuLUaose Lt uYesfine
Tnensasliihlumsssadunuufiawiiaduitensos
aeumaasunlasmnududuvesinanuiiiivug
wuwesnIITUMsUABUL Iz auLALIFauY
Foauarvdsdyaaglunadiulsimihidugunsal
iWoudsuuuindeuiiilelviasnsaindoudegluldam
Iongludu

/AU
MI08NLUULUTHN TS UAIUANTEUUNINTIA
Julsunaineueaiialuresnsimelulasreulnsaaes
wiousruvddyanieuftiuiivinmsyhude e
guUnsalamaTuUiinufeiunndiAdidnuaazas
FuadilufimheUssanana viheUsziianaayds
silvigunsaivihauanudiu fie dhuimiauansuiun
fafinsraduldfiae LCD dufidesmihelszananass
dlgunsaldsdyananeaduoanudomuiiimue
Uifmmneauinsiminlaaslnesinsminainisds
Dusvezan 5 Sundineussudaioundseluaunis
Bnafeazanauisssuiivaondonisds wasuos
Jewgd dwdiawdodniiudsliodindusnuife
$Hlivsudedusdyguandawesdasinunden
fumsdstionu leaiduieauazaugavingfonsddls
WaauSassuuTTUIBeIMA W esEUEUSINafing
Tmuusaadunsvrasnansenisudlulududely
nsvheredusunsuERIInMsIuRAELF N
Iﬁﬁ’mzwimamiﬁmummﬁﬁagaﬁaﬁLﬂuaﬂwu'w
AU IUUTIATIRaZASAua Tl Fun1 sy
Y049UnIAlTUToyanIagUNIalLAAIHA WUILDINTIA
JuUSIUE LPG Tuiesnsiagyinn1snsiaduusunu
e LPG naenaiandissuuynanulazazasdya amuy
foifies (Analog) THlulasmeulnsaiaesuszanana
naoalIaIUsuIuAY ﬁmmﬁuié’%gmmmwaﬁ%

UA 9 ouur 1 NnsiAN-RuTau 2557

LCD mapananuiu wnusuauing LPG duinnin
szsumuaendefidvunlilasaeulnsaaesasds
nuliluga GSM/GPRS dedtyeyraseaduied Joaau
A3l muneiarinsdwsiniseylamiiluvas
Lﬁmﬁmw‘uLﬁauﬁw‘%aﬁawja%a593’@6‘514&5:11%3@@:
Uinalndidsmsuimufinuniidiervinsudly nsds
wasueaLazMIFouttzyhaullsseznamilag
Ansnanan 1 wf mndewsaanuusuianedng
tgqﬂfjﬁzé’ummﬂaamﬁaﬁﬁmumﬁ SEUVRLYINUIU
soulUauninUSunuiigaranasieseauanuuasnne
Tuwaiiientululasaeulvsaiaesezdelinmnaunie
SEUUTTUIROINMATIIUSE e A Tiazasluiosoan
TdussenniAnIeuen sEUUTEUI8LYINUAREALIAN
sunIUTuIafefinsaduldazanasiesyduniny
Uaamﬁaé’mamﬂugﬂﬁl

51

AUUARILUTAI
NaSMBUNALDIVING

v

§ @ O a I3
UGB ILNANTIDVUUTUIULNE

LED wanaUSunaumnannsiaduls

USanauuianiu
FEAUNATUA

SMS udssiioulugsmsnetayi
MuuALad IR U YN

:

SYUUTLUNEDINFAYINGY

PUIIEN
a
1 U

JUN 1 uruialUsunsuveeseuunsnsaduusinuing
uaaNAINFouTEUUEAdY U U




1M7a1937sna:Tmun

unringrasseanuiing ]@

gilnsal .
ietlszuana

732990

99 LCD

ailnsaids
daqna SMS

O
nnlﬂl

neaay

32118

<

SUN 2 UdanlnazwnsuNIsYnaIuYeessuunN1snsasulsinafnoweaialuiasnsiniglulasaaulnsaaasniay

Y

19

STUUANA AR UABNITODNLUUNATIZUIYDINA

g7}

Adelaltluga ET-GSM SIM300CZ luduves
msdensudshueasueadilnsdnindeuiinnuay
vanerimua daduszuunsioanstians Wluga Gsm/
GPRS §u SIM300CZ w84 SIMCom Ltd. 1ugunsaindn
B 5IM300Z iulsigadeansszuy GSM/GPRSUAEN
5095UsTUUADA1S GSM AME 900/1800/1900MHz T
msldnuasaiusiiudeseenuuuimaslsyneuiisniu
:mLﬁ'?iameiaﬁ’umé’iyapmﬁuaaﬁﬂmaaﬁﬂiumﬂmu Tain
auifunsasnia unasinglil 2sasdeusediu SIM Card
59ulUR9astures RS232 Tnedssuriunimesn
d0e50YNTIURS232

N1509NHUUIUIHNTUAIVANIZUUNIIATIAIU
Usuaigueaiidluresndinelulasroulnsaiass
wisuszuvdsdyafeuiylunisesnuuulusunsy
AIVANTEUUNISATINTVUTIgLeaidluionsa
melilasreulnsamosndoussuvdsduananiousdo
delaldlusingu Keil vision 3 Huldsunsuiiadetu
TneU3em Keil Software anansaniilvianlédl http://
www.keil.com@sfilianiinanduneidunaasdld
TUsunsu KeiluVistion 3 agaglm@eulusunsy €51 g

NEwarsINEIBetu lnganunsawlasniw C51 Juldn

v I3 o
HEX Talae vaanlnazunsunsYineauYeIseuunISNIIa
U a 2% = ¥ U ¥ 6
JuUSINuReLeaiis lueansImglulasreulnsaaes
niouTEUUAdY U oude

'3 [V Y] I I3 [ a

UNTUNIASUAE YU UL I TIATUUTUNEY
feanunsansivaaulsunn Muhn way Ay W LPG,
i-butane, propane, methane, alcohol, Hydrogen,
smokeluainiailaanenaaanulinu ¥1 H agyinlamne
pasuANNSaUie aseINgluswuwasaunse
iugsefufinghlusneld wasidlowuwesngiadu
falalnaneg Tagiiliananuimumuszning a1 A
way v1 B Wasunuat Inevn A way B 1unniilianeds
wnannsaimuneslalaedenailaduw A viegils

I3 I3 dl' I3 o a &

A59 NN UL B 1l wuweIngIdulSunuig
hlvssnanlaunnagyilveianudumu RS anad se
ArmNAUILLU SRR UUSINMYes Aglilisigg
Aakandlugun 3 wasiasemydunisialvavesing LEL,
CH4, LPG wag NGV MithundsiawSaudiau adandly
JUT 4 1aTeansiaduineiiinugu FG100S 8via (KIMO).

UA 9 ouur 1 NnsiAN-AouTad 2557



117817370 na:Tmun
v ing1aeeaguiing

WeotnFrdnaesdmsulssendliiussuunsiaduineiouas

i .
X o aor 3 a sruupuAuLasalmglulasreulnsaes MCs-51 fuluga
a1v. yiout: = = o w1 v

; m ET-GSM SIM300CZ Fadulugadmiudueaduedald daulszneu

voslunariosnidaeandlinaguil 5 uay 3N 6

analog input pin
GND 1|
+5v
1 (10K ohm)
ano

JUT 3 UNUAIN139193935709 luLwes

.
neuasnglyl

5-12VDC

viaealyl

Suf @
wweiufa

e S

@an
[l
=)
Ul
N
)
=
c
)
ee
)
®
c
2
©
Lo
=
it

a0}
[2)}
e
®©
Lo
2
e
o
)
)}
©
Lo

vinon 1u

WinanaaIMA

@

U7l 4 1eBownsndufinefiviuiu FG100S
8o (KIMO)

nsiiudaya 4 ..
N . JUT 6 dwlszneuveslugaesniisiaes
lumsnagaunsIdauUS I MAUTNTUB

fhaueaidluiiuivnaes nadeuiiivuiuusydnsam LURHUNSUALULUAIEDAAABRIN ULASDINTIAIUNY

mainurenaiaInRduieiing (KMO) lasds T (KMO) wanTuiineg wagnsnaaaulufiunas

HUYAFIUNITVAFBUNNINSIUABUIUAIAUSINAAIY (s e L aernUSinaaadas uvo s sweaiialy

HuduvesfheneaiiflusduiiheufieJan iy sauisafiulagIdunliunsiisunUamenndes

VBINY IG]EJﬂ'ﬁL‘W@Jﬂ'J'I?,JL‘UN?J"LJ‘U’ENF]’WLLEJ&WQQQ‘UN bba1 AULAS09R5193UA YU (KIMO) wagnageuilatunis

vhnsnsseuitgumesililunmasesdivuildun MaunssBlunsudasueadueadnlnsdninaaun

WRYULUAIEDAARDINULATBINTIAIUNTULNU (KIMO) ANLAYALNEAUANS aU AR A ALS LU ENFEYINT L

udtuiinua Tuvugiieriulloana U UuTuIeiNYas Wioszunef19een arusSuuYeIRwllanadasinnis

LAYIINITHTIVABDUI T ULG DS T BT bUNITNAADIT]

@ UA 9 ouuA 1 unsiAR-Rouiau 2557

Y oA <
ONELIRIEAIE,



NAN1533Y

HAYINAISVABBININANTIT 2 UARINAIINNTS
Samanududurestie LPG fivdsssanulaewseu
Feusswiasume insedufiauiueie ey
Frefin (KIMO) nundlofiuaudiduresinosuweaiia
qaﬁﬁu (Imaé’ﬂmmmﬂgﬂﬁ 7 197 % ANNTNTUVDINY
ey ppm) wiwhnseseaeuineuwesilily
msvaaealuwildunmsdsunUasdenndaatuiedes
A5 UANETivY (KIMO) fivhanSeudieu Tuves
denfudloanaududuvestuas (Imaé’ﬂmmmﬂgﬂﬁ 7
319 % Aanududufemisedu ppm) fanasiinig
ASIEUUTESInaesaEsIBIUAAIT LT uTian
asdenndetueSemTaduielivy (KIMO) Fithan
LU‘%&ULﬁ&Uﬁ’uﬁQLLa@ﬂugﬂﬁ 7

ppm

1600

1400

1200

1000

800

600 ‘\\\\‘

400

200

9 10 11 12 13
@ o a4 g X
MNINTIVIUNEINNVU

A1n3233U3U KIMO

U 7 nswlanududuvesineviaedu ppm

Mndunswlaziuin fesieduuiaiadieaud
Uszansnmuazunldunisassuilndiiswandy
TWlufirmaiienfutunsomsaduingdinu (KIMO)
1INNIINARBIIUANINLINR BN ILATIINISATITU
YSuruiwueaiidgunsaliwuies naagesuiisuiu
Uszdnsanmsheueaasesdiotnfidvslulsyme
(KIMO) TifinsiAsuntasmuSinannududuvesing
weadislusziuiisnetuiioTramnududuvesing Fadu

1198137 900a:Twun
unringrasseanuiing

fafldlunisusznevemsimluiiduwuuiodn tne
nsligunsaliwuweinmaduuimnanisilnavesing
weaiid WeuSnameluesinnidusysunudutu
Tuormeaudsdnditun (1,000 ppm) fedunnsviem
Ay Wouduioufazvheninefissuverdsdyaa
wazudshueasueadilnsiiadouiinuavnng
firnmuendavasiinaussuigernaiauiiessune
fween fUSunawesineldanasasvhnsusasemdu
sz Faanslunisei2 wansmavesilaidunsvieu
vouruwasnaiuiionnududuvesing LPG &
Andidsl3viloilasdunisieuiaslivhautas uans
nanun1slusunsuiial3lnedusuiindessuuavds
Funauazudneadueadinsdmindeusinn
@uinefifmiun suiufidesinauszutgenneriniay
Wioszunefngesn SusuiianudSunamesielianas
agyihmsudaieudussey

A9 2 NAYIHANTUNITVNIIUYD UL LRI NAS 19U

ArAN Hafdunsineu
VOIMYLPG | 5ping, Woauszure | vimsuda
(PPM) wadued | a1navine | iewduszey
450 0 0 0
660 0 0 0
780 0 0 0
845 0 0 0
960 0 0 0
1050 1 1 1
1410 1 1 1
1250 1 1 1
1000 1 1 1
850 0 0 0
710 0 0 0
600 0 0 0
500 0 0 0

UA 9 ouur 1 NnsIAN-AouL 2557

0y



117817370 na:Tmun
\ v ing1aeeaguiing

A7UNaNT5IY
unaudlainauesinsiaduniaiadisiu
Wensatunisialuavestie LPG Tupadeulay
Uszansnmnisasradudufivndedelduazauise
thinuszgnaldleais lngunldunsnsadumsdalva
Y9 LPG ﬁmwa@‘i%’aa%’ﬂﬁuﬁmaﬁiﬂé’ﬁsNLLafoJu
TWlufiamadefutuedemsmaduineiive (KIMO)
LwiéhEmméuaﬂLﬂfuL%aﬁﬁa%’wﬁuﬁswmgﬂ efang
Aaddluiiuinss wazanusniaUszgndldiululag
roulnsaaes lnenafilddaonndeatundaaiiotniil
mmﬂ'auﬁﬁwqqLLag:ﬁﬁt’J’aaﬁ’ﬂﬁ’m‘Lumaﬁmé’?ﬂuﬁuﬁa U
uisadusnmadennislunisadreiansiaduiia
segauazanansalildate ieannisifngtRmauas
asanuvasnseluTinuaznindaulunmslaiuieand
fummaiiluaiadou lunsiluldesgituiilunig
Aadslmunzanmsivdleafned Areaviithudn
mmdwmmﬂﬁﬂﬁﬁwﬁ%”a%a&Jﬁixﬁuﬁuﬁaamez
awf’umiﬁms??qmwﬁ’ﬂﬁq5@iwﬁ’mamgﬂumiam€?ﬂﬁa
wuwosuarasoglndifuiud Aldfheueafdtummei
dieliwuwesannsavhauldegnadivszdnsam

LONEN591994

Jolauauuy

1. Foravenuziiionisinanmsisluldny

- SEUUNIATIITUUSINUMTLeandnaelulag
aoulnsatassifudidinisuaziduindasdunuui
anunsailvldusslemiiiornulasnsonmandidou
mﬂqmammsmmz%m’mé’au

- SEUUNINTIITUUSINUMsLeandnaelulag
Aoulvsalans andhsndsuaztny Jeatusunsied
Ananfnes

2. Yorausuuziionsideseoly

- sdnsiauilulasreulnsalassiuiu
guNIaing393U (sensor) fnanvaneifiefiazanunsn
UseendldtudnunsmuiunndnsiuiluniaGeunaen
ﬁ]u‘LumﬂqmammimLLaz?ﬁmﬁau

[1] Luay Fraiwan, Khaldon Lweesy, Aya Bani-Salma, Nour Mani, (2011) , “A Wireless Home Safety Gas

Leakage Detection System”, Jordan University of Science & Technology Department Biomedical

Engineering ,IEEE, (2011) .

[2] T. Machappa, M. Sasikala, and M. V. N. Ambika Prasad, “Design of Gas Sensor Setup and Study of

Gas (LPG) Sensing Behavior of Conducting ,Polyaniline/Magnesium Chromate ,(MgCrO4)
Composites, “ IEEE SENSORS JOURNAL, VOL. 10, NO. 4, APRIL 2010

[3] D.S. Lee, D. D. Lee, S. W. Ban, M. Lee, and Y. T. Kim,”SnO2 gas sensing array for combustible and
explosive gas leakage recognition,” IEEE Sensors J., Vol. 2, pp. 140- 149,2002.

[4] Shobi Bagega, Navakanta Bhat, Senior Member, IEEE, and S. Mohan, “LPG Gas-Sensing System With
SnO2Thin-Film Transducer and 0.7-um CMOS Signal Conditioning ASIC “.IEEE
TRANSACTIONS ON INSTRUMENTATION AND MEASUREMENT, VOL. 58, NO. 10,

OCTOBER 2009.
[5] AuzounssuMImalinnazd 43 Tasansaainiden,(2555)

UA 9 ouur 1 NnsiAN-RuTau 2557



