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ABSTRACT

This project aims to design and study sensor applications for emergency
notification systems in industrial factories, with the goal of reducing loss of life and
property damage. The project will utilize electronic devices and security systems,
including smoke and gas sensors (MQ2 Gas Sensor), infrared sensors for fire detection
(5-way infrared flame sensor module), and sensors for measuring temperature and
humidity (DHT22). The NodeMCU ESP8266 module is selected as the microcontroller
for wireless integration with Line Notify. Hardware components will control warning
sounds, LED lights, and an LCD display when the sensors detect a fire, temperature
change, or smoke density that meets predetermined conditions. The relay will also
control the water pump and fan according to specified conditions. The code will be
written in the Arduino IDE and uploaded to the microcontroller to allow for sensor
operation and data transmission to various devices. Line Notify can also be used for
convenient safety system notifications. Ultimately, this project is intended to improve
safety systems in factories. This project was created to enhance understanding of the
principles of electronic circuits and to provide practical experience for the course of
project 2. The project includes the use of sensors for detecting smoke and gas, infrared
sensors for detecting flames, and sensors for measuring ambient temperature and
humidity, as well as electronic devices. The goal of the project is to produce a

functional system that can be applied using the knowledge gained from practical work.
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2.1 NodeMCU

5Ufi 2.1 NodeMCU V2.0 - ESP8266

U

(ﬁm www.inex.co.th)

2.1.1 NodeMCU fAaazls

NodeMCU (un 1833g) Ao vasandny Arduino fianunsaidousedu Wi-Fi ¢
wazaunsaLaulusunsugag Arduino IDE Taufieniu Arduino waguasniistagnuing
wangunfnAnazEufuAne venaasdldnuieaiu Arduino, loT, idnnsetind videuius
mstluldasdulusaesingg fnny msedisiaitldund

neluuasaves NodeMCU Usznaulusae ESP8266 iJululasmoulnsaiassi
aansnilensio Wi-Fi l¢) wieugunsaldnnegmmiayanag 19u wesn micro USB d1msy
eli/sulmanlusunsy, Indmsusulnanlusunsuniuans USB, Inulasussnuluiuazen
dwiudousegunsalmeuen Wusu

NodeMCU fununannasunileiildgrelunisasislusian Internet of Things
(IoT) fiuszneulusae Development Kit (fauasa) was Firmware (Software Uuuasa) Ay
open source aansaifeulusunsusiene Lau I vilaldonldinetu

Tnesaluga ESP8266 Hu fiogfefunassunn sudinestunsniiu EsP-01 14
1UFos quilaqguuiify ESP-12 wé uardiileeglu NodeMCU version wsniufidu ESP-12

weily version2 Hu g1y ESP-12F wnu d9n1sivaulpesiudlunsnaisiuaintin


http://www.inex.co.th/

NodeMCU 1u fighwazadreiusa Arduino assfidinesa Input/Output built in uly
¢ annsadsulusunsunouinsagunsal 10 Télngladosinugunaniduy uasidlelsuuand
Afunwamnfianaunsariili Arduino IDE 1491usauiu Node MCU 16 3avilildnnuwn ¢/Cos
Tuns@eoulusunsuld vildisianunsaldauldvainaiounndsty NodeMCU il anwnsa
eslslivatvegsnn Tnsanisfiisadestu loT lddrasdunisyi Web Server vuaidn

nsauANnsaUaliiig Wi-Fi azduqdnuinuieg

2.1.2 3aAUYas NodeMCU

1. annsawewsionu Wi-Fi lalaglifesdnnsluga Wi-Fi vy
2. 19 Wekiguiuuesandl Wi-Fi Tudagudug
3. @1u1saeu wardUlnanluswnsuasuasanieluswnsy Arduino IDE Hnuane

USB wuutienfuiildmnsalnsanyile
4. ansesulvanluswnsueny Wi-Fi 19 138031 Over the Air (OTA)

5. fuasadvuaan (Useuiad 5.5 x 3 cm.)

2.2 Relay

2.2.1 S1ad (Relay) Aoazls
3188 (Relay) fin gunsalmUdsundsnuliibidundinuuiman wieldlunis

Aeganiinduravesnoulnaliludsuan1e lnanistounseualuinlviiuunain wieyigyi

a =] a Y v v £4 LY a fa © a ¢ = o a
NISUANIDLUANUNAUNEARUNUAINTBDLANNTOUNS 621\‘1Li’]ﬁ'llﬂiﬁ‘lﬂiLafleUi%QﬂGﬂﬁﬂUﬂﬂi

AIUANINASAN 9 TunugsBidnnsetnduinung

gﬂﬁ 2.2 Relay 2 Channel

(111 www.arduitronics.com)


http://www.arduitronics.com/

2.2.2 NENMSINUYBSELAE
Swdazihanulaenisdeunszualiiiliiuunain tiedsuwssulninlndu
Wasuuwman dusuldfganinduda (contact) WiAnnswdsuiianianisivavelni
dl 1 Y 6 1 ¥ U a 6
wiaauAun13Ielil idugunsalsnanaanefueaing
a L4 v ! o w ! v A
5ta8 (Relay) Usynaumigd@iudnngy 2 @uvannae
| . ~ o ° [ Y a v 1 <@ v
1. d@wveavnain (coil) wmdleninssian vimtnassauuwivdntiiliunulane
Lunsevjslvmihdudasieny Foihaulaen1ssulssiuainaeuensenseuiivaainmilednind
H0UnaInlATURSIAY AUSIRUNTEgRBINSTURUTTARaEUAUTIHNEAI LA Aaziin
awnuudmdnliviliunulangsnululunseysliuiumihdudaseiu

2. duvemihduda (contact) innthiwileuaindananssuallviiugunsal

2.2.3 qasaldauunsgiuluias

1t (relay)

wiinduea(contact)

1ARIA(Coil) /1
|Ce

y NO NC

Ul 2.3 shoghamihd@udauuy Normal Close (NC)

(111 www.misumitechnical.com)

3Asia NC 88311310 normal close vangAMIN Unitansemindaludnelnlivaain
wileihmihdudassinty lnemlussndeniidituguniaiuiewndeddluiniidosnisls
aunaeaLa

3asia NO 69311310 normal open vi18A1431 Undiansenindaldinglilviunain
wilnihvihdudasglifadu nevhlunindegaidifugunsainiewndeddluiniidosnis
AIUANNISIUAUNA

3o C §8111N3IN common MUNede RTINTsBNNIINLMAII e LY


http://www.misumitechnical.com/

o 1 [ =] <
f79819n15911971UV9493Lad (Relay)

Fuad (relay) vaen IWin

= uuALAET .
windudn(confact

(]|

=1 aim1 NO | NG
‘ unaasne

MaIA(coil)

UM 2.4 Swadluannzunanluiinsneeing

Fuadl (relay) naan Wiy

WIALAET .
wmindudd(confact)

N1

@ &R no’ e

aafam(coil)

uvgaaen
o

sUN 2.5 Siadluannuiilonaaing

(gﬂﬁ 2.4 uay 2.5 M misumitechnical.com)

mmgﬂﬁl 2.4 Ju Wudedluannydndiliiinisneaind wunnedlysnelnliunain
(coll) ¥ilstlaiimmsiniehmehdula (contact) Ssagfluannzundln (NO e
uazanguil 2.5 Wenaaind uunmeianglnlviumain(col)viliAnnsmdenidmals
wihduia (Contact) WasuanuzuannzUnida (NO) vilsilwisy
2.2.4 YamdslunisldauSadialy
2.2.4.1 usswuldary viousssuiilitiadvinanld vnisgiidhiiadazszyen
wseruldauld naldlusudidnnseiind druunnagldusaiunszuansalunislday) wu 12
VDC Aadadldussiuit 12 VOC widumnldunnind wnanniely fiadersssaeld wie
winldusssusiininun Siadaglivineuy drwlunisiensestuaunsadedaladls wsizsa
38 azlilseytadel uennulinfiey
2.2.4.2 nsldaunszussinuvdduia JeiidFiadasseyly wu 10 A 220 AC
Ao wihduiavosiadiuannsanunseuald 10 ueuuusi 220 VAC udnisldfansasldeud
sefunseuamnindasfunsindt sz nssuannwihdudavedadozazanedemels
2.2.4.3 UIATNFUNENTITY magdw‘iaéﬁuﬁmﬁwé’mﬁaiﬂsi’fmuﬁé’u

1%
o

a A 1
wagditnouNeunsoll



2.2.5 winvasiadfiaeuld
Swdfieldonuaziinduunsvans 4 via
2.2.5.1 91519953488 (Armature Relay)
2.25.2 3n3tad (Reed Relay)
2.2.5.3 S0aind (Reed Switch)
2.2.5.4 lgdnanniiag (Solid-State Relay)
2.2.6 Uszinvasaiad
Jugunsaimihilduaindivannisihausdeiu vnanusimaninilvielyd-
ueB (solenoid) Sadldlunisauaunas Iiildegrsmannvans Siadiduaindaruqud
yhaumeli wiseenaudnwugnstidauladu 2 Ussian fe
2.2.6.1 S1adn1as (Power Relay) ¥39@1u150138n31A0ULNNANMBS (Contactor
or Magnetic contactor) lglunismuaulniiiigs dvwnlugninsiadsssum
2.2.6.2 Siadadunu (Control Relay) flvumdnaslyiiing 14lursasniuau
Mmluiisimdaluinliinndn Wieilonsmuesiadvionsuunninesuuialug Siadmun
VilEnAuY 9 91 "S1ag"
2.2.7 vlpvassiad
nsuUsriinuessiadansanusls 11 LU Ao THAY095ag U N NYULUDY
Aved MiouUinudnuaznsldim (Application) léud Siaddeelui
2.2.7.1 %adnszud (Current relay) fie Stadivhaulngldnssuaiivanie

n52WaYn (Under- current hagnszuainu (Over current)

' v
& a o a v oA

2.2.7.2 Siadusinu (Voltage relay) Ain 31ad fiviaulagldussaudsyia
W39PUYIA (Under-voltage) lazlsasuiiu (Over voltage)

2.2.7.3 Siadaqe (Auxiliary relay) Ao SiadiinanldnuardesUsznoudnbu
Siadvfindu Sanzannsarvinauld

2.2.7.4 31adias (Power relay) fie Siadfismennuantfvessiadnsvua ua
SLagLsIRULLIN8iY

2.2.7.5 Sadan (Time relay) fio Sadfivhaulaednandmniedese
Gaflog] 4 wuv deil

- Swdnssuanusilniaiasnniuiunszua (Inverse time over current relay)

fio Sadiifnaninududunduiunssua

a & a a o v A A a &
- ILRYNTBUALAUTUANIIUNUN (Instantaneous over current relay) AB SLAEN

° v Ao A = ' a I a o Aovy
WWQWUWU‘WW‘L{L@ILllallﬂi%LLﬂlWﬁNWULﬂUﬂQWWﬂ'TVTu@‘V]WQI’J



- SiaduuuAnfidalnlian (Definite time lag relay) fie Siad Nflain1svinaull

£%
[y

=1 I v A A Ao qYva X
Juegfiuanuuniesvaenseianseabninduy Miliannuiy
- Saduuvduneaanfdaiddulnidian (Inverse definite time lag relay) e

Siad MihanuleesuenuatRvesamnduiunssia (Inverse time) waghuuAnminlng-
L&A (Definite time lag relay) 1R

2.2.7.6 Sw@dnszudnng (Differential relay) A vinaulagodunasiansyua

2.2.7.7 Swadldid (Directional relay) Ao yneudisiinszualnaiaficinig Suwuu
A fo W aa . . s s aa . .
3ba8N189UNA (Directional power relay) wagstagnszikadyia (Directional current relay)
2.2.7.8 Fwadszaznng (Distance relay) fio SlagdszaenaiuuUAIg Al

a s 6
IONLAUYILAY (Reactance relay)

a = L] G4
BUNLAUYILAY (Impedance relay)

luisiadl (Mho relay)

- Toviaisiad (Ohm relay)
- Inanlsglunisiad (Polarized mho relay)
- povlwnluisiad (Off set mho relay)
2.2.1.9 3iadguugii (Temperature relay) fio Saditvhaumugamgifisli
2.2.7.10 Twwdanud (Frequency relay) fie Tiadfivhaudennufivesszuy
mndmRemnaiiaely

o

2.2.7.11 yalgad3iad (Buchholz’s relay) Ao Siadfivihaudeiie 344
vifoutasfiugogluiiudoin woas Tunelunsioutas sxvhlsidfuumnduaninfined
aeluludunthduda dawalvisiadiiny

2.2.8 arwinaluineaiusiad (Relay)

2.2.8.1 nihilvesiiad

\dugunsallaiirildnsiaaovaninmsalvosmndiu Tussuuidsluineg
pasAna1 MnsruUinahauiinaund Siadasdudidinsidaduidnissviodud
yhauinUnd sonansyuuTiuilasmesinusnined andumiiiwhiidaduiiAawoadesn
INTLUVIT 19

2.2.8.2 Usglevivassiad

1. vihlszuudsmdeiiiatiosnin (Stability) galagsiadaginiasianigdiy
fiAnRnUnfvenwitiu dandunsanaudemeliunssuudesiian

2. annldanglunistesuenduiiininund

3. ananudemeliiiAngnanuludsgunsaldueg

4. Mlaszuulnihldsunassuudianianeandulussuu
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2.2.8.3 AuauUANAYaIIAE

1. deoadimula (Sensitivity) Ao SANEILNTAlUNTATIAINUENRAUNR
= < v (%
Wesantagle

2. fanusilunisyingu (Speed) fio Auansavhonulasasiula
LivihliAnenudemeungunsauaslinsgnunssiiousassuu taemaluuaiiam
MAluN93in958TURL I UTEAUVRILTIFUTRITE UMY

- §3UU 6-10 1A7 AzFoRn99sn1eluan 1.5-3.0 Juii

=

- §3UU 100-220 A7 98A099n995n1eluan 0.15-0.3 3w

- 52UV 300-500 A7 92Ap9n99sn1eluan 0.1-0.12 3w

2.3 Buzzer
2.3.1 Buzzer finazls
Uwiwes (Buzzer) An dlwanuuwimdnvieuuuidels 1ugunsaliifeasiude
A (Oscillator) agnneluda TlWides 3.3 - 5 V anansaadadeaiioundededyay o
Hugunuusinen imernaelFudestuseseguosy 1wy ides Tuflegluasufinneiflivy

woslunsasdyralimsuaniuzvesrenines s uIddgyniindy

gﬂﬁ 2.6 Buzzer

(i http://www.tkshoprc.com)

2.3.2 ®ann1s9ULU09AUYa9 Buzzer

NaNN15U04 Buzzer sound As nszualndreiuusainauilivaniniunainulivan

(%
v o = o

=~ 2/ 1 < A o A 3 v v [
LW@ﬁiNﬁUWNLLllL“VIaﬂL‘WQﬂJULﬂa@uvLﬂﬁ)gLLWﬁJLLa%ﬂﬂu "N"O']LUUG]@QI‘UﬂiZLLﬁlWﬁ’]"U’m’JUNWﬂ

Tunstusadwililulasreulnsaimesvieantagiuivundnas lnevalutuesliaunsadu

Y

Buzzer Il Aty siaaiinavsvendyaadlutagiu
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[y

Buzzer UnfildFu (+5V) Srunaduuueendynnau Ailfideudeduddueaves
nindameiiiugiu ndinsauauiemunulilasreulnsaaeslusafununsyualdii
Hagtuiloidnngimandanesaziuadaifinszualua duvnadn, sonlaiils

Slowsnedmaudamefandaogitelitume filagtuadiides fafu Faduly
Iagyilndeaniads uazUalagnismuauszduyesn dslusunsunuasuauivieenves
lulesneulnsalaesvoenamannsauiuidesiu muaudmalidssinegdodnuuwnndieiu
uamawnﬁﬂﬂsLﬂﬁﬂuszé’UL'mﬁwmmiaumiﬁﬂmmzﬁuqqLLazﬁmmmmmmuammmLﬁm
yeadsindsdvannsonsinaeuldlnenismaaeunisifeulsunsy

lmazLLWimﬁﬁuazLﬁauvz’f’]mdauﬁfﬁuazLﬁaulﬂuawzLLaw‘fﬂﬁLﬁmﬁuagﬁums
nszvhvosusimAnuazanainleduesd iy Buzzer wiwn ad1aeinndiuszanm 2 - 4
KHz uennfieqann Piezo wavwilindn Buzzer §aiiaasn3afildauuazidon 4 Buzzers 71l
91uil Oscillators wazadrndsudednds azannsaldruldlaonisulainszuansady
duaadnaslaeunfivedanudane

atslsfinnu Buzzers Passive luildldoeadaiamesuardymins DC iielmdes us
AnianansadulFFendudmasuunn 2k - 5k LInaasusiivanaai

2.3.3 Buzzer "n9uaedls

2.3.3.1 18w (Piezoelectric) Ao d@1ulngvos multivibrator, piezoelectric L&
napsnsdugBufinautuarnaoudssaziouddenuardug luunadsiideadyoaundh
fanslalonddauas Tagi

- Multivibrators Usenaudaemsiudaines s 01995594 18 ovdains as
(wsauluf1vheny 1.5 ~ 15V DO) 1n3 eafafioamesavisudusavdedyaandes 1.5 ~
2.5kHz #7 %’Uﬁj@mﬂLLmuL%i‘%ﬁqLﬁmé’ﬁgm’]mﬁmwwUI%L%aﬂUﬁLﬁﬂaaam

- Piezoelectric buzzer %1910 lead zirconate titanate M’%’e}ﬂﬁﬁﬁaﬂwﬁﬁﬁﬂﬁ
HhuuunfiBen niobate piezoelectric MU ERIduveBEN NS TIARUTA LAz
SN0 IIMLAITULHUNBANABIVTRARAUAARANY

2.3.3.2 deyqyraulaliln 11913 sarladyaioy, anaauilwanlngi, lnesunsy,
wiwdnuavidenves Senssualndygadesiiaialasosadaiamesasinuunainuivan
i demaviliAnueaiausivanlunisadrsaunuwingn lnesusunsduasiiiouluvnain

1 [ ayv o ¢ 1 [ ] Y & [
LLILImaﬂ‘lW‘W’]UgﬁﬂJWUﬁ%@\‘iLL%JL‘Viﬁﬂ LLﬁ%LﬁHQﬁUﬁ%L%@uLﬂuiﬁﬁJ%ﬂ
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2.4 MQ2 Gas Sensor
2.4.1 MQ2 Gas Sensor faazls

wuwesfine MQ2 1iulugansiaiauda filadeufalilwlungu LPG , i-butane,
propane, methane , alcohol , Hydrogen saulUdsaiuluiifinarnniswnlngdde Fadu
wuesfideuinldlunsnsadunissivesufaniee Wiotlosfusunseiiaziiniuainns
Hlnaduld wuwesfie MQ2 Bundnegnein chemiresistor Usznaudefanmadudsnna
Frumuaziasuluidiedudatuing nsiwasuulasdianudiuniud 19dmsunsesiadu
fine wuwasusznaulualenasnwsidn Al203 (Aluminium oxide) YUIALAN ,%gumaam"’u

SnO2 (Tin oxide) , LazINAINYINAINUSDUY

gﬂ‘ﬁ 2.7 MQ2 Gas Sensor
(fi3 https://www.ab.in.th)

2.4.2 wdnnsvnaulesdures MQ2 Gas Sensor
MQ2 101 Sensor @53vaauUSu e Aaliln wag AU WU LPG, i-butane,
propane, methane ,alcohol, Hydrogen, smokelua1ne Failosnsudrendsnuls Mo-2
7o H il iRaanudeuduiivaain Weelilnineg WiaunvhufAsenasils dreanu

AUNUANATUTENIN 91 A waz B (RS) anad

Vo

r
@
>
o
m

H =

5UN 2.8 nanN13YIUYes MQ2

(ﬁu’l https://blog.thaieasyelec.com)
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903y dednemdssniliifiu w1 H aghlAemdssuanufeuiieliasiaiinngly
#1 Sensor anansavuizenduinalaluanegle uaziile MQ-2 asraduftalalusineg 1das
YlFAIAMNAIUNIUTENINE U1 A wag 91 B WAsuLUas (11 A way B 1 Bundilidaedain
annsarvuaedldlaodonuladun A viiegilansavnfazidu 8) lneile MQ-2
n5299UUT U 19RYR199 TAN1nagylAAIAIIUAIUNIL RS anad %30 AIAIINATUNIU

wusunAuAuUsIues Aalalneng

2.4.2.1 35n15%IAIVD9 AUAIUNIU RS
ANSMIANANUANUNIUYDIBY RS @1u15avile 2 A5Ae

389 1 awnsald Ohm meter JavmArANUAIUN LT A ko B lalaunsedsgy

5U# 2.9 FBn15mA1ves AURUNIY RS 5911

(ﬁu’l https://blog.thaieasyelec.com)

359 2 1 JuisnsTalaedou Iagld ng wuuseiu Voltage Divider

3UM 2.10 T8n15mA1v09 ANURIUNIUY RS 357 2

(i https://blog.thaieasyelec.com)

a A =1 J 1 1% £
@ﬂ’]ﬂ’gﬂﬁ]’m LAUALUY QSWM'J']L’iﬂﬂ’]ﬂﬂi%LLﬁiWﬁ’]L“lﬂiﬂVﬂﬂ 21 A or B 11In1uge

= o v 9 Y & = ¥ LY 1 LY [ o &
‘21\‘1LiJEJ‘L!']ﬂJ’mﬂLSEJQIMNIML‘UUE‘UV]LT]QUGHﬂU ﬂ{]LL‘U\iLLN@UQZLU‘NEUJ\’]W@Q‘U


https://blog.thaieasyelec.com/
https://blog.thaieasyelec.com/
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[ R .
¥aS (RS-!-RL) Sl

S= (RL x Vin) - (Vo x RL
Vo

JUM 2.11 F5msmAves AudIuniu RS

(i https://blog.thaieasyelec.com)

n1smAn RS Wngldnguuakssduiianunsaurluldiu Microcontroller lalnginen
Out put Aladeuit1u1 ADC 483 Microcontroller (M3UpuLIIRURIY1 ADC V89 MCU f9d
wuladnszavnssaun Ueud1lulaiAundni Port ADC 989 MCU 25uls) uagagiiuin

wssnulnAnATalaasdatu1nTuiia RS anad

2.4.3 n15l937U4 MQ2 Gas Sensor
WwULwes MQ2-Gas Ao luganimuizdmsuldlunisnsiaduuiadnnin LPG,
Propane, Hydrogen, Methane, Butane, Smoke @1119075793US¥AUAMNLTUVOILA FLA

Tuga9581319 300-10000 ppm wazyinaulalugamal - 20 1 50 s wallud wagiulnua
150 mA 5V

Power indicator LED
Sensitivity control

= 5VVCC
= GND

== DO Output
== AQ Output

DO indicator LED

gﬂﬁ 2.12 A5 MQ2

(fian https://ake-remake.blogspot.com)

2.4.3.1 Output Y89 MQ2-Gas
PMNANATIUVUT AL U as T avuas ety 4 1 wrasanglul+ -

2 91 waydn 2 WluanAeYIean Output Feilveenlrdenldlans 2 wuu


https://blog.thaieasyelec.com/
https://ake-remake.blogspot.com/
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Ao Admeoato1dnm (Digital Output ; DO) ey pwIABN@IFNA (Analog Output ; AO)
1. fdmeate1dnm (Digital Output ; DO) Ao 9zds 0 AU 1 sanuaowiady
1(5V.) lsdiaedu oov.)
2. amﬁammﬁwm(Analog Output ; AO) fie @sainUsuaveuialaluy
avldun

2.4.3.2 Pinout

)l
g I 0o |
Pinout

SUT 2.13 Pinout MQ2

(ﬁm https://www.ai-corporation.net)

- VCC : positive power supply (5V)

- GND : power supply is negative

- DO : TTL switching signal output

- AO : analog signal output

- DO output : TTL digital 0 and 1 (0.1 and 5V)

- AO output : 0.1-0 .3 V ( relative to pollution ) , the maximum concentration of

a voltage of about 4V

2.4.3.3 fqusuguanulilun1snsladu

' - - Sensitivity
] i wam I s
j T S e . Adjustment

® EienEx

JUN 2.14 sufuguanulilunisnsinduves MQ2

(i https://ake-remake.blogspot.com)


https://www.ai-corporation.net/
https://ake-remake.blogspot.com/
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Tddmsuusumnulilunisnsndufing lnedmnusunyu suduunRniazidu
maiinAulInsdu mnmgunIndnszanauliag aunsaveaestaeliuaun LED-PWR fin

AN9AaARYUSUARAILN

2.4.4 Yayadwiz ¥ae MQ2 - Gas

~ usedufidesnis (Operating voltage) 5V

- AueuUnIUlven (Load resistance) 20 KQ)

- AUAUNUAeRM)I (Heater resistance)  33() = 5%
- AUSoU (Heating consumption) <800mw

- AMUAUYUAEIAAT (Sensing Resistance) 10 KQ - 60 KQ

- 9¥AUAULINTU (Concentration Scope) 200 - 10000ppm
- AU (Preheat Time) Over 24 hour
- YUIANARNUN 32 313, (L) x 20 13, (W) x 22 313, (H)

2.4.5 Special note

a1 el g uILes il AodguiaIoaUsruin 20 Tundl Jeyanidnladeasd

a s

desnw wuwesianuseuduusingnisalund esainanauiounislu dluifouds

A 1

znoluund

2.5 Infrared IR Flame Detector Sensor Module

3‘1]1'7; 2.15 Infrared IR Flame Detector Sensor Module

(#ln https://www.pcboard.ca/)
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2.5.1 Infrared IR Flame Detector Sensor Module faazls
Infrared IR Flame Detector Sensor Module o wuwwosdninsaaduarlnlngld
Sensor infrared memamiﬁwmiéfﬂgﬂugﬂ Digital (lfein 0 w30 1 ieuansAiinsraduls)
waz Analog MiAdganand eldussuianana) nsuansandu Digital arunsausuan
Threshold 1@lagld Potentiometer Aifilwunuasa arunsaluldaululusiansiagly

wannuangliinasduiueudnsiadulaili nsasrduiladln asaedullug Wusuy

2.5.2 mM51997U Infrared IR Flame Detector Sensor Module
2.5.2.1 auaulUAuaztayadnwig
- annsansedualinFeaueaduivns 760 wiluwnsds 1100 wiluwnsves
unasiuiauas sseznsveaeuluvaresmlvlegi 80 . Bauumlndvuinlvgwinlanis
NAFDUTTEYNISHaEBnT iy
- uR5299U 60 937 alnasuvealamlniianuaziBenseuduiivay Usuamulale
(wanslumsusuTmnuBesimesuuunaneaduniu)
L gﬂﬂ?{uﬁuaaﬁ’@apmmﬁwmLU%SUL%U clean waveform A8 a driving ability
1N 15mA frensuiuanslvesdmndeefinesfiuiug
- sadninderdniuiingadine
- wsenuleeu 3.3V-5V
- dwaluguuuy: DO ldinmnTsaduRdnea (0 way 1) uaglodnaussduaundan AO
- WHY PCB 9u19 3.2cmx1.4cm

~lgdnUssuiisuwsasulniinidng LM393

2.5.2.2 N5y
wuesiuailwihironassssunigadadulfizen el dudyganien
Ilndfuag ingUsvasddu o Sumesmaodnaunsvuiadnanunsadonselagnssiunesn
0 veslulasreulnsames Wuwesuasiailwdossnusyasvinafiutiueu (szegsing 80 wul.)

deldliiduwesidevie ausaldlnuaeidnawuueudoniasnisiias AD slildar

' [
e

LUUGINATY
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2.6 DHT22
2.6.1 DHT22 Aoyl

DHT22 Hulugaiaguvgiuararuduiinnuazidenuazyaenisindiganis
DHT11 T41ld 35V anunsatngamgdlddaud -a0 &3 80°C fimmusiug £0.5°C uas
AL 0-100% AAALARDY 2-5% SATINIsEuAgUMATiuazANTUgAn 0.5 Hz Tuga
DHT22 Tuine Tlavanindouldery uanifugunsaiiannsatiunussgndldamumsiy
syuvanenailsflanainnane DHT22 1Juwas aedonia Interet of thing @115u
NodeMCU(ESP8266) aunsaunluussendldiu Smart farm #3eldiu Smart Home was

13911 Security Tilndwsewmaan@ueng qld drdaluldiu Smart farm Aldivlwdessu

=

& a 3 v v Yo v % 1 < I a 1%
AINUYU e QNQ&J%@\?W’W&JVLW lrnulutuenlegenazilulusesauniivesies 819

9 Y

USugauniiviedlagiiinaussuieeIniainegdnanils auuiin gaumgiviesiu 35 aeen Tifn
audaiioszuiganiAInIAseusen auA1nI 35 oeen a1gauiilifiaidnuninaunagly
veudniluldiuises Security Avinisudadieuieddulwlng egragu gaugll 60-100

23f1 Alwasfewdudsals

Ul 2.16 DHT22
(ﬁuﬂ https://www.analogread.com)

¥
(% a <]

2.6.2 mMIgudayaanlugaingumniuazad1udu DHT22

q v
o

lunseudeyaannlediy szldundyaranisuduseina DATA (138 SDA) LUy
aoenAnne wazluaniuvusnAdaymia DATA agidu HIGH ”Lumia'mﬂz?'m%alm'am%gq
lulasmeulnsaiaesazdeafivuslvian DATA e dnn wazadradn START Faazdoudu
LOW agatas 800 usec aniudslhiiu HIGHetetios 20 Psec wasandudunissonis

MOUNAU (Response) aza1nladun DATA sxgnasalisuludunmiusurenisnoundu
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[y

107 avfsdgrandu LOW waglaesliidu HIGH 929ag 80 Msec Tnauszana (5unin

Response Bit) 1nuuiszilunisdsdeyaitazln 531 40 Tn (339 LOW masiet

a 1

HIGH) 9729 LOW 99ausiazisn 2019wy weazaiaiulugig HIGH dusudsndandu 0

139 1 (9Auni19979 HIGH Tunsantunaveeis)

Temo b

ty high Hurmidty low T

FTTrrrrd | LSRR BEERERLE BEERER

*

1111111 | I Lii )11 I I 1101 71]]
M M L M L

L
3 ] 3 3 | 3 5 3 5 3

B B B B B B B B B B

JUN 2.17 wansdwivvestayatnlunissainlednin

(Fia http://www.pattayatech.ac.th)

aosludusndmsuaudu aesluddoudmsvaamgivazluianvineidu Checksum w3e
Parity Bits

_70%

JUN 2.18 wansdduvestayatanluniseruainlediazaiuniewesdie LOW wag HIGH

(Fian http://www.pattayatech.ac.th)

2.6.3 Uayadnlw1zvas DHT22

Tuserulmaedalugie 3.3V &1 5.5V DC (Fanudaldléiu 3.3V uag 5v)

[

- Ingaumgilalugis -40 to 80 °C (0.5 °C accuracy)

]

oA utudunslaluge: 0 - 100 RH% (2 - 5% accuracy)

- BRIINTINGSER: 0.5Hz

ABULUNLABSLUU 4 21 (0.1" / 2.54mm spacing)


http://www.pattayatech.ac.th/
http://www.pattayatech.ac.th/
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e

sUl 2.19 Pinout %83 DHT22

(Fla https://microcontrollerslab.com)

- Pin1 =VCC
Pin 2 = SDA (Serial data, bidirectional)

Pin 3 = N.C. (Not Connect)

- Pind =GND

2.7 Liquid Crystal Display (LCD)

.
e

& &r

1.8"128%160 RGB TFT_LCD

]
¥

o
W
&
=
=
=
E
bat
3

“
.
.
k
'3

@®
®

sUfl 2.20 LCD
(i https://thai.alibaba.com/)

2.7.1 LCD fvozls

fo waluladuedmes LCD gouna1n Liquid Crystal Display dafussuanna
LU (Digital) Imaﬂwwﬁﬂiﬂﬂﬁut,ﬁmmﬂLLmﬁQmJa'aEJaaﬂmmﬂmaamlv\lﬁmwé’wawamw
(Black Light) Mrudunsaauas (Polarized filter) uda3sluss Saraimaniisoeianaety 3

Wad Ao Wasdad hasdAlRednashasdtinEty naneuinwa (Pixel) Nadinvanlannau


https://microcontrollerslab.com/
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2.7.2 waluladiiwaununldiu LCD uwusesnidu 2 Uszuan fie

- Passive Matrix i3efiionin Super -Twisted Nematic (STN) tuwmalulad
wuusmilirnuendakazanuaitesndt Wluselnsdwiviose Palm vriidudulve

- Active Matrix 3858031 Thin Film Transistors (TFT) @1311504@AI0TN

lorudauazainanituuuusn 1luseueineivselindn

wialulagl TFT LCD Mornitor
TN + Film (Twisted Nematic + Film)
Ao arsUszanilaziinisdnlassasisluanalunden widsunszualuiidnly
% [ 1% Y & £y} o 1 % I Y A | v = a q%’
zAaNYA0aN U ULAUNSY T dusimnuninaglvwasiulansolile ndnmalsiniay
ausaasunian1aniIsduvesndunadle 90 99 150 a9e1 Astlasuanniuldalinaledy

- a YR v & & @MY o 8§ v ' . A
LLUIUBU ‘Vﬁ@LUaEJUﬂaUﬂUQ']ﬂLLU?U@UIMLUULLU'N]QﬂDL@ V]']i%ﬂ'ﬁﬂ'] Response Time llﬂ']iﬂ\i

2 ST /4o \ SRS ~_ {
o o B B — S B AN M A B “?@%
[ ] @
&©
@D olecile -
. 5) Electrodes
o 5} i __
=78 [EL T~
R D e 1 Glass plate
LT S, AVAN/NEAVANANN e w polertrer

gﬂﬁ 2.21 TN + Film (Twisted Nematic + Film)
(i http://www.et.prm.chula.ac.th/)

IPS (In-Plane Switching or Super-TFT)

fio madelassadevemdnanifuindlinuunsuutuuni (Feufussuiu)
LU?{&JumLﬁmwmmmwmuﬁ’mzmu L%‘E;lﬂf\]asdﬁmf’i’] IPS (In-Plane Switching or Super -
TFT) mnifndalnihazegauasduvemdnivas uduuuiazegfufisrtundsinhe mae
thounvassanlinety Whmneiieseniuusnudlonsfiuuvomdnivan
wdsultilloogvinanindaluineenly villiaedyuuesfiuauuin aeviin IPS Tevinls
annsodhymesiinety

uwiteidevesneviad Ao dedlinsudanesaessontsqn vilwiuddomnniu
uenansumsiinsudanesiwesninduiliasndundsiulstosas ilunavilvides

a . A I a Y = 3 X A v
1l Backlite n@379n27LAN ANUAULURDINUINVUDNAIEY


http://www.et.prm.chula.ac.th/
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Off (Black) On (White) Glass plate

I I el

® ="

© )

©  —

© — Electrodes

@ —

® o=
[ | | Polarizer

g‘dﬁ 2.22 IPS (In-Plane Switching or Super-TFT)

(Fls http://www.et.prm.chula.ac.th/)

MVA (Multi-Domain Vertical Alignment)

U3t Fujisu dRunundnmanviialmiflvinuandd de vnoulunnszuilag
53TUVALATABINITNTUTARDS IR R e g salinaanswilou IPS 1Sund1 wila VA
(Vertical Align) seviiadarlaildudnmarfivhaudundeasnsiely urssiindnduuis d9
Undanliflndloudnlumiezensssonlvlnduden wasileldsunseualndiiassennn
fuaelinasiududun viliaewdadianmiageann wmeglildadinden wivsufiens
vowmdniviiiu seulintaeduuuesldning 160 asm

Uagdu ldeanveviinlval fie MVA (Multi-Domain Vertical Alignment) a8nsiui

6V
v v I~

Unied AeaIngasiiiuinniennudundnus wazesrvesiuldimunauainweye
% 5 P a 1 < a % X =3

AatiullenasInyuNesdy mNaivveInmAvzisuluiag 99 Multidomain Avgneey
NIEAEYULBILAaY Pixel Uu dudnratsyundsiuly inlinansenuaINNITURILUTIFNg

panbURNA19 UL

2.8 Line Notify
2.8.1 Line Notify faazls
LINE Notify & U%msﬁ@mmmaaléf%'u%mmLLﬁaLﬁaumﬂﬁumaﬁaﬁhqF] ﬁ@m
aulalévng LINE Tnenduafafunsidesdetumaiuwesiaud anagldfumaudasiounn
y@nn19n13u09 “LINE Notify” Fslsiuinislag LINE Hules Auaansadeusefuuinisi
vanvans wardsanunsadunsudaieunnangulddndie dsuinnsvdneg fansadese

oA GitHub, IFTTT %38 Mackerel vJusu


http://www.et.prm.chula.ac.th/
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2.8.2 Line notify T¥e1uasngls
13l Line notify tu Iifloudsaaugnsosuladludnsyuudaremaly Seinli

wausadafemuudafiouainuiniseng o wisgunsalle q Aany fianunsaleusiediu
internet wara1U15aaNAE http post 1181 Account o457k ansTdulaesiuves
Line notify aediguuuudisl fe 3uusnias 1dadluasng token 109 account Tuszuunas
Line deriow anniinfiu token dtenld wdiloindosnsiiazddomuudaiousne 9 1519z
14 token fifiodsaruudaiiou kums http post e

2.8.3 §298190154% ESP32 notifies with LINE Notify

Al owwALATY LINE Wudiunilsvesseuu loT gy ESP32 iWunnundn

]
: LINE Notify
Mobile i
[]
]
L]
]
1
1
]
Y @0 Y ;
]
]
1
_________ A
(@)
: ol it Ue
o RoboiSiam.com ESP32 Server

JUN 2.23 ¢feeg1en193191uee Line Notify iU ESP32

(111 www.robotsiam.com)

2.9 LED RGB 10mm Module

LED RGB 10mm Module Tuiga LED RGB v 10mm tiulaga LED fiusznausnedy
3 &R0 wae 1o 1y lumesniien aansaleulusunsulinandlenemmn 256 seau uans
A& 256x256x256 = 16 A1 uonani Fearursald@nsialunisniuau RGB matrix

module
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Ul 2.24 LED RGB 10mm Module

(Fian http://www.econelecs.com/)

2.9.1 %annN15119uva9 RGB

5Ufl 2.25 RGB

(fisn https://www.hwlibre.com/th/led-rgb/)

RGB (unaininidn) ilusunuedunadeuasity sulussdsznoudmnlufin
weldBummansasilulanvesgunsnisidnnsedng uenaininuensmaudeidifiesand
wirfufiaansafeddu 1 Ihdesmnduindn Tufewewafinduninuasinuiuesves
w3nsiuiudinuauaazngdas (CMYK) wazdienisuauiudmazylilainuduazddu 1

ANUINUY

[
v v

Tunsaives I LED @9imd e usindua1nuaunsatuni1sianasiimnm19a1ndnaniig
auiielildyaamaudu q Auenwileluandidedves Tl LED wuuaudu lurnuduads

waneuiln wiee wazgunsaiBiannsedndldynAnauiliiiouananin

RGB LED
waan LED RGB aeluvasnagdl LED Maviun 3 wid Ae duns 1087 wazdudu o
nelu uazdvseldaunmun 4 ¥ Usznausiey1 Common R G kag B #3431 Common

Azt JUv9 59091 A ©3997 K 9931a0n LED weazditinieniu wintdu Common A (CA)


http://www.econelecs.com/
https://www.hwlibre.com/th/led-rgb/
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£AIR0Y1 Common WTU7N kazdauaadn 0 (LOW) a8nanntulas 39989NENH09N1S
ARa1193uNY MU Common K (CC) a2@asau1 Common adns1ia waiuaasasin 0

v 3 o § v aay a X %
Wlupauau Nagyilvikasdnsenisinginaduunle

Common
Common Anode (+)
Cathode (-) (=) (+)
T S
R G B R G B
R R|gGgB

) +)

sUfl 2.26 LED RGB

(Fian https://www.cybertice.com/)

ASHENd

nsagsilinaen LED RGB Wawasoonunduderls anmnsailalagniseunuainy
AI19vRuAAALE LUURENAUNTSHENERIULIIUNENE MnTFvesusavaRAwIN LA A
v lauasdveenun

MsUSuAMuEIIeIaen LED yldainmisuduanmilafiavesannud PWM Taovn
AmdleAatiinn fogsilivaon LED ai1eanniu uaymneaialsifadesamuis 0 Aavyi

Tvviaan LED suliiae

Sgudre Waonve DUty Cyale [PWNM)
ONJ 100%
off
oM

REEE
off —
o L ]
off |
ON

N
off |

Or 0%

Off

3‘1]17; 2.27 Square Wave Duty Cycle (PWM)

(fian https://www.cybertice.com/)


https://www.cybertice.com/
https://www.cybertice.com/
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1 6V 4
=
2.10 w3a9Uuu (Water Pump)
2.10.1 wa5aeduun Avazls
< e 1 1 1 [ 1Y o a (Y ~ o t%
Jugunsalndredainundsuainuvasiuniialudveanal inevinli
d‘ dl o 1 d! v a o ! d! dl ! 1 =) dl
YouvaAFEUNIN dunianisly ddnduniamilineggni viielusseenieilnasenly
InggaisuuronIasdutntliuseiRaansne1iuiundl 2,000 Yneupsandnsiy delugas
Suusniinstindanu Alaanuyed dd deuelaldndanuainsssuei 1wy naun
au uaztluunassiuiile delugisusnidies dwensaulaauslaauasinnisinuyasiviitiy
A A

Tutlgiuasestuindndugunsalin3estlodnylanieiidanuieitasiu

' ¥ '
¢ a 1 v 1 o A

Fnanudusgveyvdodiwn Wugunsal Medadaiiienisaulan uslaa nsinens
ALUIAY RAAMNTTH AapRaunTUITRide Wienwanewndou Al ULyed 39
Fannmsvenedestudlutgiuldivdsdlunniy Aldndanuann udssssuefand
nsldwdseuanlot anedoseus wasfideuduainnie msldwdanulnii dosmnan

ALAINBATINEADANT LTI

SUN 2.28 YuiueLasvsetuiveslaa

Y

(Fian www.shopee.co.th)

2.10.2 Uszianvasiluti
nsdonlddudlimngfulssinmosmslénu wdosifednumzvssiuug
avUsznnsldandivngay feil
2.10.2.1 Juthdalusa Wuduhisldtileemlunududeu fidneds
yaulasnsde-Iesaluifaunsdaldauresgunsalldth anmnsodeilunugasie

ety

6V 6V
=

Uuled Judmludifagilod 2 wuu fie Juddaussiivennialassenunai

¥ o

2.10.2.2 Juunnsanludif azdidnwuraaiee nutusnludflssisesle-

Unedndies Felireaidunienlutagiu dulngesdeuwuudundmnliulb
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' '
IS a 1

2.10.2.3 Yugunsaduud I8nTensinisendt tald ldivauguiiesn 1wy

S No o 1 o ] YUY a /I an Yo /I a Y | )~

Uatn dfidedesin uiguinlauSunaming duguavilviienvatevunn Juguviseduud el

9y 2 LU W wuulignaey weguinagnaseIzacsdu NegatringnasenazaNastuidn
gnlugdd wazwuui 2 wuuliiignass desdn-Unaindies

2.10.2.4 Yuveslvs Unihussaniiduduninisldnunisedsunsnane

) = 3 & | o cs A a1 % a4 = 5 X

wingiunshshnulddaniieunldlunsinunsfedailulnag viedninduliuueinisge

NUFUIMLNANTBUD U811 sprinkler anansaauinlaludSunaiuinvsonsedeg

wisnzduvieslavedinsaings 1 1,2 sl waldluszuudnlud® munzdunisldausieies

i e & oA ! o w1 S a ¢ = &

we  lesduuwuuneslas Wuduimunnzunnisimaisiissuvaliunes delulaseanud

& ° = A v o & A !
WuN195319949 f\]ﬂLa@ﬂSL?ﬁjNuqaﬂu’]ﬂLaﬂLW@ﬂ'J']@Jagﬂ'lﬂLLﬂﬂquma@\‘i

2.10.3 Judwuindn
ansaldlufianszuanss C Yeuludedulneldusetu 2.5v-6v anunsald

sufuundeanasd auim 0.5 W AUl iusei 2.5v-6V) Tnglaidadld Battery led1e Snsn
nslnavoni @awnsavile 80 anseondedalus d1u715vAgelafie 40CM - 110 CM
yhastardedldniumaunsovhendith aunsoldlFnulunamuisussuni msgu
thifuan videluainsnieulsl dwsuadn Wusu neddoyaiiiudu il

- Jundsesuuseu nszuanse DC : 2.5 - 5V

~ Sammsinaveni 80 Ansele 1 Falus

A mmqwaumﬁuﬁmﬁw 40cm-100cm

- annsaleswiuleaneaa lalaaldauin 0.5 W 3uld lnglifesly battery

U 2.29 Futh DC vuaiEn

(‘1'71'm www.lazada.co.th)
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211 syuunaUsanes (Sprinkler Systems)
2.11.1 au3anes Aeazls
fio n13fudndnih Tousniduasuasmusiedluseun fulsl fiedn fivaou 91eda
dioangungifiseutilildsuamuu Fuddeaveosi
2.11.2 Ussanau3aunes
2.11.2.1 wismudnuazveensInen awwusldsal
1. Wwvusifiausanas (Mini Sprinkler)
saddavsunesviaiardeiludanildganntn ssdfouuuimen waguuui
whswadn Safinsiethaylinnn Bif 2-3 was sdeduuutey mnefuiiuiivne
éneseldny
2. VuuudELUsE (Spray)
saassil aedidnuwaznistisindadunuuguia Safinnsdnediliifu 5-6 wns
wnzfutuiidauefiuiisairliniannin (5-6 wes)
3. wanvulsiamas (Rotor)
salamnesi Tdnvazmstieidneenanthieuasmusouiaviioasmiisiuualy
sainnsanundous 6 nsTuluie 15-20 was wngsui uilawialve Wuauumdn

@ v
AUAF50UY LUURY

[ [

2.11.2.2 WUIRNNANEAIZNISANANT ANUNSOMUILARIT 2 WILUU A9t
1. Heagldfu (Underground)

lawA WUy Pop-Up saneuiuuuiiavgnilseglafuaglnadunnianisiiainvineu

(%
a o

Wil IngunfagRnnsusnuauiung waziduiiuilas iemnuaieay

o/ a

2. viuuuAnAsegmiliadu (Above Ground)

(%
(Y 1

laun wuuiiedegivilonu 1wy ddaiUsd danunten pop-up LUUNIAnAIREYUY

(%
a o

riser wuuilazAndsusnalinuuazfoseglugaiivauaiengnuiiu

sUf 2.30 shuvuiifiauianes (Mini Sprinklen)

(Fi www.chaiyopipe.co.th)


http://www.chaiyopipe.co.th/
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2.11.3 Yeruardaidevassruusainalianad
2.11.3.1 99
1. szuusathavianesmnansaiild asmnavedmsuiilidnaquadiues
. sanl@funaning Ussndnusaasiaan

2
3. fvannvateguiuy denldnuanumnigauiususuukarUssinvveanisldanu
4. Uszndminidiosnnannsaauuazimuanat Uiinalunssaiduliils

5

. Pagriinuiusnaaurenadionm)liduty Wuanudulueinialds

2.11.3.2 Jaide

1. wﬂszmm‘[,umsamé]y’qqujwswumfwéﬁEJmEJEmLLUUUﬂa

2. foslusssniiiiioane Lﬁa1J33ﬁw%ﬂTwﬁamysm‘lumiﬁﬂmmaﬂsswaﬂ%qLﬂ@%

3. FosdamsudsiuiwaznsiunisaUianeslunssaidauatuneulunis
paNLUUEIN vy liszuushaulaegrafuyuse@nsan
2.11.4 23aUsEnaUYResTUUAUS NS

sruvaviunessntduliiEnlui® dosusznavvesgunsaindny weil

2.11.4.1 Wag1ewh (Sprinkler Head) fivianewiin futswnudnuasms
aA1n viiuuy Spray Head, Rotor viauuut e msidenldiuszdeadonliivangay
Audnuazesiud viavesmuLasiia

2.11.4.2 2187l (Solenoid Valve) 14 lnf1aaussdngs (24 Taash) 990
aoulnsaaaslunisdenisiiididnln

2.11.4.3 asulnsatass (Controller) 1iugunsaifiaslindlnilnatanuiian
wayszesafirnual

2.11.4.4 1383guth (Pump) sruuaUiunesliusiuAeoutnsgededuiuasdos

= = v A Y}
by Lﬂi@ﬂﬁj‘Uu’]‘VlL‘Vill']gﬂllﬂ‘Uig‘U‘UIﬂEJLQW']g

UM 2.31 frpgeszuuiavsanes

(i www.sites.google.com)


http://www.sites.google.com/
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2.12 NENITNIINLIINU

v &

9o 1 lungnsensieil

“gaungillanvatlnay” (Wet Bulb Globe Temperature - WBGT) #18A314

(1) gaumndniadussmwadeadsinueneinsilifvaunanioluoinisiiseduniy
Fouwiniu 0.7 wihwesaumgiineua1anmesluiiwesnssilzilenausssuyid (natural
wet bulb thermometer) U3n 0.3 Wi1vasgUuAdnauA1ININaUNSlUTINeT (globe

=l

thermometer) %3

(2) gaumpinindussmwadvadsinusneimsiifiuauan fszdunuieuiniu 0.7
Winesgamnine umanmesluiinednsziizdenmusssumi van 0.2 Winvesgumgiiv
suAnlnaumesTufimed uazuin 0.1 Wwesgumgifieurmanmeslufinesnsziuie
WAt (dry bulb thermometer)

“PUU7 MEANT SnuaizanuildusalesnioldiduiviliAnnswarany
9A1sTusenglaiiin 200 AlaunaeIdedalus iy udsunisde suRuifa suduiin
foya rrududng eutmmadeunindue ulszneuiunurnadn nuliduieieadns
AL NTTUANIY

“Puiunan’ mnenei dnyasunldusaunanmdeldmdsnuiviliinnsg
WAy e1Astusesneniu 200 Alaupaesdadalis 81 350 Alawrassetalug wu Muen
a1n fu vizelndouenedsresneusiunats nunenpzy Muszly utusausan eudy
FOUNINLADS

“Pumiin” maneaudn Snvasauildusannieldmdsnuiivhlianniswanaigy
oslusnanieiiu 350 AlaunasIredalus wu uildwddnvioindosdiednuuzadeiu
srugn rudeslsl suanglfideuds eunulnelddeuuuelng vuen vioindeutsves
atinduiigavidatianndu

MvuannsglunsuImsaznsiansmuauUasnieedieundowas

AN1LIRRaUTUNNSYNNUNYINUAMUSOU WEIEIN LaTLded .M. 2549

b4
WA 1 : Au3au
Ta 2 Tugdemvauuazsnwseauanuiaungluaniudseneuianisiiandng
uegiliAuunsgu fewisluil

a

(1) nuignInviludnuarauuidednnsgiussduanudoulituanaivgumal
natadlnau 34 sarivaides
(2) ufignIrviludnvazaudiunaisdesduinsgiuseauanuiesuliiiuaiadey

gauninavallnay 32 esrneaides
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a

(3) nuiignireiludnuasnunindesiiinasgiusefuanufeulsiiiudiadegumgl
Lndatlnau 30 esrwalgya

#a 3 lunsdiianeluanuuszneuianisiiundsmnufouiioradusunselnednade
Unevieusenadiauduneluvinnming s lngligndsaunsoneuiulddaau

Tunsdlivinumsihaumussaniaflssfuanufouiuunsguiidmvuslude 2 1
weieiiiumsuiulssseutlvannzamsvihnumsiidanss emuausziunmiou
Tndulupuninsgiu wazdalviinisUadsznirvazienarsusendngiulunisanidunis
Uiulsaviseutludsnanly wielmiinnunsamanasaduaunsonsiaaouls

Tunsaifildannsadidunislidulunnssaasds Tunedrsdaliiinasnsavey
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3.5.2 AN59BNWUUNIAIULINALIS (Software)

#include "DHT.h"

#include <Wire.h>

#include <LiquidCrystal_12C.h>
#include <TridentTD_LineNotify.h>
#define SSID "tawie"

#define PASSWORD  "whoiiwie27"

#define LINE_TOKEN "055zCzzCjhuhdhNS56DKJelplpegw6RiGNX9G2obAnV"

#define fanpump DO

#define MQ_PIN

#define RL_VALUE

#define RO_CLEAN_AIR_FACTOR

#define CALIBARAION SAMPLE_TIMES
#define CALIBRATION_SAMPLE_INTERVAL
#define READ_SAMPLE_INTERVAL
#define READ_SAMPLE_TIMES

#define GAS_LPG
#define GAS_CO
#define GAS_SMOKE

LiquidCrystal_12C lcd(0x27, 16, 2);
DHT dht;

float LPGCurve[3] = {2.3,0.21, -0.47};
float COCurve[3] = {2.3, 0.72, -0.34} ;
float SmokeCurve[3] = {2.3, 0.53, -0.44} ;
float Ro =16;

int sensorl = 5

int sensor2 =4 ;

0)
(%)
(9.83)

(50)
(500)
(50)
)

0)
(D
(2)



int sensor3 =0
int sensord = 2 ;
int buzzer =13;
intR=12;
intB=3;
intG=14;

void setup() {
lcd.begin();
lcd.display();
lcd.backlight();

lcd.clear();

Serial.begin(9600) ;
Serial.print(n() ;
Serial.println(LINE.getVersion()) ;
Serial.print("Calibrating..\n") ;
Ro = MQCalibration(MQ_PIN) ;
Serial.print("Calibration is done..\n") ;
Serial.print("Ro = ") ;
Serial.print(Ro) ;
Serial.println(" kohm");
WiFi.begin(SSID, PASSWORD) ;
Serial.printf("WiFi connecting to %s\n", SSID) ;
while (WiFi.status() '= WL_CONNECTED) {
Serial.print(".") ;
delay(400) ;
}
Serial.printf("\nWiFi connected\nIP : ") ;
Serial.println(WiFi.locallP()) ;
LINE.setToken(LINE_TOKEN) ;

LINE.notify("nagaun1sudsifousnnng”) ;



dht.setup(15);

pinMode(sensor1, INPUT) ;
pinMode(sensor2, INPUT) ;
pinMode(sensor3, INPUT) ;
pinMode(sensor4, INPUT) ;

pinMode(buzzer, OUTPUT) ;

pinMode(R, OUTPUT) ;
pinMode(G, OUTPUT) ;
pinMode(B, OUTPUT) ;

pinMode(fanpump, OUTPUT);

void loop() {

int vall = digitalRead(sensor1) ;
int val2 = digitalRead(sensor2) ;
int val3 = digitalRead(sensor3) ;
int vald = digitalRead(sensor4) ;

float temperature = dht.getTemperature() ;
int value_LPG=(MQGetGasPercentage(MQRead(MQ_PIN)/Ro,GAS LPG)) ;
int value_CO=(MQGetGasPercentage(MQRead(MQ_PIN)/Ro,GAS_CO)) ;
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int value_SMOKE=(MQGetGasPercentage(MQRead(MQ_PIN)/Ro, GAS_SMOKE)) ;

Serial.print("AMe&s 1: ") ;

Serial.print(vall) ;
Serial.print("\tALk&q 2 :
Serial.print(val2) ;
Serial.print("\tATLE9 3 :
Serial.print(val3) ;
Serial.print("\tALLE4 4 :

Serial.println(val4) ;

Serial.print("LPG : ") ;

ll) ;

Il) ;

ll) ;
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Serial.print(MQGetGasPercentage(MQRead(MQ_PIN)/Ro,GAS LPG)) ;
Serial.print(" ppm") ;

Serial.print(" ") ;

Serial.print("CO : ") ;
Serial.print(MQGetGasPercentage(MQRead(MQ_PIN)/Ro,GAS CO)) ;
Serial.print(" ppm") ;

Serial.print(" ") ;

Serial.print("SMOKE : ") ;
Serial.print(MQGetGasPercentage(MQRead(MQ_PIN)/Ro,GAS_SMOKE)) ;
Serial.printin(" ppm") ;

Serial.print("Temperature : ") ;
Serial.print(temperature, 1) ;

Serial.print("°C or ") ;
Serial.print(dht.toFahrenheit(temperature), 1) ;
Serial.printtn("°F") ;

delay (2000) ;

lcd.setCursor(0,0);
lcd.print("Temp : "+String(temperature,1)+" C");

if (vall == 1&&val2 == 1&&val3 == 1&&vald == 1|temperature<=34|
value CO<=50&&value LPG<=500){
if (vall == 1&&val2 == 1&&val3 == 1&&vald == 1){
Serial.printin("lsinuiaaln ") ;
}
if (value_CO<=50&&value LPG<=500){
Serial.printin("USsnaufing CO uaz LPG dvaglusziuaiulasnsie") ;
}
if (temperature<=34){
Serial.println("qmwgmuﬁuﬁﬁﬁhﬂna") ;
}
lcd.setCursor(0,1);
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lcd.print("Status : NORMAL");
digitalWrite(R, HIGH) ;
digitalWrite(G, LOW) ;
digitalWrite(B, HIGH) ;
digitalWrite(buzzer, LOW) ;
digitalWrite(fanpump, HIGH);

if (vall == 0| val2 == 0| val3 == 0 | vald == 0 | temperature>34 | value_CO>50 |
value LPG>500){
lcd.setCursor(0,0);
lcd.print("Defectivell");
for (inti=0; i< 10; i++){
digitalWrite(R, LOW); delay(500) ;
digitalWrite(G, HIGH) ;
digitalWrite(B, HIGH) ;
digitalWrite(R, HIGH); delay(100) ;
digitalWrite(buzzer, LOW);
digitalWrite(fanpump, HIGH);
}

}
if (vall == 0| val2 == 0| val3 == 0 | val4 == 0 && temperature>34 && value_CO>50

| value LPG>500){
lcd.setCursor(0,0);
lcd.print("Defectivell");
digitalWrite(fanpump, LOW);
for (inti=0;i<10; i++) {
digitalWrite(R, LOW); digitalWrite(buzzer, HIGH); delay(500) ;
digitalWrite(G, HIGH) ;
digitalWrite(B, HIGH) ;
digitalWrite(R, HIGH); digitalWrite(buzzer,LOW ); delay(100) ;
LINE.notify("aa1udl il aunn s adds Tusanaluded edd 1 aludaunud
\nhttps://maps.app.g00.glV/JILW3EmA3m64R6FGK8?g_st=ic");



}
if (vall == 0) {
String LineText ;
String stringl = "asaanuiUadividumdedi 1"
LineText = stringl ;
LINE.notify(LineText) ;
Serial.println(LineText) ;
lcd.setCursor(0,1);
lcd.print("Flame detected!");
}
if (val2 == 0) {
String LineText ;
String string2 = "ns2anuladlwduviied 2" ;
LineText = string2 ;
LINE.notify(LineText) ;
Serial.println(LineText) ;
lcd.setCursor(0,1);
lcd.print("Flame detected!");
}
if (val3 == 0) {
String LineText ;
String string3 = "asranuladlWdumied 3" ;
LineText = string3 ;
LINE.notify(LineText) ;
Serial.println(LineText) ;
lcd.setCursor(0,1);
lcd.print("Flame detected!");
}
if (vald == 0) {
String LineText ;
String stringd = "asaawuadlvisuniedt 4" ;

LineText = string4d ;
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LINE.notify(LineText) ;
Serial.printin(LineText) ;
lcd.setCursor(0,1);
lcd.print("Flame detected!");
}

if (temperature>50) {
Serial.print("Status Temperature : Defective\n") ;
LINE.notify("qm‘VIQmuﬁuﬁ : "+String(temperature)+" °C."+"\n\nmau1’fqmmﬁ
ganniauni Tusasuanewageszsinsedal”) ;
lcd.setCursor(0,1);
lcd.print("Please escapell");
}
else if (temperature>40) {
if (temperature<=50) {
Serial.print("Status Temperature : Defective\n") ;

v

LINE.notify("aaunATunuil : "+String(temperature)+" °C."+"\n\ng vt ¢ alai
= £ - n
anauaziiuuiliugedy Tusansiadeumaimauasaseianen”) ;
lcd.setCursor(0,1);

lcd.print("Please escape!!");

}
else if (temperature>34){
if (temperature<=40) {
Serial.print("Status Temperature : Defective\n") ;
LINE.notify("qmmeuﬁluﬁ : "+String(temperature)+" °C."+"\n\nqmwgﬁl§'uqx‘i
wndu Wsansavdeumamauaziihes3a") ;

lcd.setCursor(0,1);
lcd.print("Check the cause!");

}
if (value LPG>1000){
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SeriaL.println("aanmnﬁuﬁiﬂamu nilosannasaany LPG TuszauuSuadidinasa
JUNIIYFDI19NY") ;

LINE.notify("USu1aufing LPG : "+String(value LPG)+" pmm"+"\n\naanﬁ1'm17v?u'17i
Tngaau kilasainasaany LPG lussauuiunaiidenadasunsnasasnenie™ ;

lcd.setCursor(0,1);

lcd.print("Please escapel!!");

}
else if (value_LPG>500){

Serial.println("wunAaLPGI2lva NIUIAIENNR") ;

LINE.notify("US u1eun 19 LPG : "+String(value_LPG)+" pmm"+"\n\nWU WA & LPG
$lvia ngvamg") ;

lcd.setCursor(0,1);

lcd.print("Check the cause!");

}
if (value_CO>5000){

Serial.println("asanuuia CO Tuszfugaun ervviliidedInnelulinunil desiu
ﬁwé’ﬂaﬂm"[,uu%wmmnﬂﬂu%qwéﬁﬁaan%mul,ﬁmwa") .

LINE.notify("Usunaufing CO : "+String(value_CO)+" pmm"+"\n\nAs2anuwia CO
Tusgdugenn anavilidedinmelulifund faduidtlsunluviinueinauianiig
anTrausinganall") ;

lcd.setCursor(0,1);

lcd.print("Please escape!!");

}
else if (value_CO>2000){
Serialprintin("As2aWULARCO TuszAuUiutugs onafstununsiuandedin® ;

LINE.notify("USunaufing CO : "+String(value_CO)+" pmm"+"\n\nA523nuuA&aCO
TusgiutBinags envfedununaiuandedia ;

lcd.setCursor(0,1);

lcd.print("Please escape!!");

}
else if (value_CO>200){
if (value_CO<2000){

Serial.printin("nsanuuia CO luszauUsunadsnadunsenasenie”) ;
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LINE.notify("Usunaufing CO : "+String(value_CO)+" pmm"+"\n\nAs1anuwia CO
TuszauUsunudinadunsianasnaniel”) ;
lcd.setCursor(0,1);
lcd.print("Check the cause!");
}
}
else if (value_CO>50){
if (value_C0O<200) {
Serial.printin("asanuuis CO WuunsgIuANUaanfy Waszisazmamn") ;
LINE.notify("Usunaufing CO : "+String(value_CO)+" pmm"+"\n\nAs3anuuia CO
WunInsguaNlanie wWssdwasmanug") ;
lcd.setCursor(0,1);
lcd.print("Check the cause!");
}

}
Serial.println() ;
delay(200) ;

}

float MQResistanceCalculation(int raw_adc)

{
return ( ((float)RL_VALUE * (1023 - raw_adc) / raw_adc)) ;

}
float MQCalibration(int mq_pin)
{
inti;
float val = 0 ;
for (i = 0; i < CALIBARAION_SAMPLE_TIMES; i++){
val += MQResistanceCalculation(analogRead(mqg_pin)) ;
delay(CALIBRATION SAMPLE_INTERVAL) ;
}
val = val/CALIBARAION_SAMPLE_TIMES ;
val = val/RO_CLEAN_AIR_FACTOR ;

return val ;



}

float MQRead(int mg_pin)

{

}

inti;

floatrs =0

for (i = 0; i < READ_SAMPLE_TIMES; i++){
rs += MQResistanceCalculation(analogRead(mqg_pin)) ;
delay(READ_SAMPLE_INTERVAL) ;

}

rs = rs / READ_SAMPLE_TIMES ;

return rs ;

int MQGetGasPercentage(float rs_ro _ratio, int gas_id)

{

}

if (gas_id == GAS _LPG) {
return MQGetPercentage(rs_ro_ratio, LPGCurve) ;
} else if (gas_id == GAS CO ) {
return MQGetPercentage(rs_ro_ratio, COCurve) ;
} else if ( gas_id == GAS_SMOKE ) {
return MQGetPercentage(rs_ro_ratio, SmokeCurve) ;
}

return 0 ;

int MQGetPercentage(float rs_ro_ratio, float *pcurve)

{

}

return (pow(10, ( ((log(rs_ro_ratio) - pcurve[1]) / pcurve[2]) + pcurve[0])));
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https://www.wongtools.com/content/18143/-4-%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B9%80%E0%B8%A0%E0%B8%97%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%9B%E0%B8%B1%E0%B9%8A%E0%B8%A1%E0%B8%99%E0%B9%89%E0%B8%B3-%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%A3%E0%B8%B9%E0%B9%89%E0%B9%80%E0%B8%9A%E0%B8%B7%E0%B9%89%E0%B8%AD%E0%B8%87%E0%B8%95%E0%B9%89%E0%B8%99%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%9B%E0%B8%B1%E0%B9%8A%E0%B8%A1%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B9%81%E0%B8%95%E0%B9%88%E0%B8%A5%E0%B8%B0%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B9%80%E0%B8%A0%E0%B8%97
https://www.wongtools.com/content/18143/-4-%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B9%80%E0%B8%A0%E0%B8%97%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%9B%E0%B8%B1%E0%B9%8A%E0%B8%A1%E0%B8%99%E0%B9%89%E0%B8%B3-%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%A3%E0%B8%B9%E0%B9%89%E0%B9%80%E0%B8%9A%E0%B8%B7%E0%B9%89%E0%B8%AD%E0%B8%87%E0%B8%95%E0%B9%89%E0%B8%99%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%9B%E0%B8%B1%E0%B9%8A%E0%B8%A1%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B9%81%E0%B8%95%E0%B9%88%E0%B8%A5%E0%B8%B0%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B9%80%E0%B8%A0%E0%B8%97
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61 | uesuea-Uifia wammm n-butyl lactate 138-22-7 5 ppm
62 | Ta¥ia woiiAnun butyl mercaptan 109-79-5 10 ppm - - -
63 | oalv-wa-Unfiaftluea o-sec-butylphenol 89-72-5 5 ppm -
64 | wii-maiv-Ufialngiu p-tert-butyltoluene 98-51-1 10 ppm - - -
65 | wandloy lusuvauamdioy cadmium, as Cd 7440-43-9 0.005 mg/rn3
66 | umaiou Aiusun calcium carbonate 1317-65-3
- BUMAYNIWIATIRIIAG " 3
4 3 4 > - inhalable dust 15 mg/m
sryumaiuvlale
- sumATIaEnTInaamiE .
i . & W - respirable dust 5 me/m’ - - -
sruumadumlale
uma@on Taswm lusuves 7 3
67 - N calciumn chromate, as Cr 13765-19-0 0.001 mg/m - -
asudion
68 | umadeon lwewnlud calcium cyanamide 156-62-7 0.5 me/m’ -
69 | umaiou loasonled calcium hydroxide 1305-62-0
o ¥
- QUNIANTLIATIBREALTA
¥ ﬂv!, _,ﬁ ¢ - inhalable dust 15 mg/r‘n3 -
seuumaiumslald
-aynamneEniiogadng
spuumaiumslals - respirable dust 5me/m’ -
70 | umadon aanlon calcium oxide 1305-78-8 5 me/m’ - - -
71| mduia (et carbaryl (sevin) 63-25-2 5me/m’ i 4
72 | mlufiusu | carbofuran 1563-66-2 0.1 mg/m’ . - :
73 | Adveu Indalvid carbon disulfide 75-15-0 20 ppm 100 ppm 30 min 30 ppm
P . 5 min in
75 | mivewnnszaaolsn carbon tetrachloride 56-23-5 10 ppm 200 ppm S 25 ppm
any 3 hr
76 | Sion lossonled cesium hydroxide 21351-79-1 2 mg/m’ - - -
77 | Aaesieu chlordane 57-74-9 0.5 mg/m’ - - -
78 | ARDTWWIA uANTIU chlorinated camphene 8001-35-2 0.5 mg/m’ - - -
79 | Aagu chlorine 7782-50-5 - - 1 ppm
80 | naelsevifia aralsd chloroacetyl chloride 79-04-9 0.05 ppm - -
81 | maslsiudu chlorobenzene 108-90-7 75 ppm - - -
82 | naslslavigoelsiiou chlorodifluoromethane 75-45-6 1000 ppm -
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180 | lolasiau leenlud hydrogen cyanide 74-90-8 10 ppm - - -
Tolasiau vigealsd Tuglres ]
181 - : hydrogen fluoride, as F 7664-39-3 3 ppm
Wgooiu
182 | lelasiau mesaanled hydrogen peroxide 7722-84-1 1 ppm
183 | lelasiau dalvd hydrogen sulfide 7783-06-4 - 50 ppm 10 min 20 ppm
184 | ldlasailuu hydroquinone 123-31:9 2 mg/m’
185 | 2-lemsandlinstia ovafian 2-hydroxypropyl acrylate 999-61-1 05 ppm .
186 | loladu iodine 7553-56-2 - - - 0.1 ppm
187 | lolviiia exdinm isobutyl acetate 110-19-0 150 ppm - - -
188 | loloviolsu isophorone 78-59-1 25 ppm - - -
189 | lolevelsu lalelglusuun isophorone diisocyanate 4098-71-9 0.005 ppm - - -
190 | 2-laldlwswandionstuea 2-isopropoxyethanol 109-59-1 25 ppm X
191 | lolalwsiia avdiem isopropyl acetate 108-21-4 250 ppm
192 | lolelnsiia weanesed (lofite) | isopropyl alcohol (IPA) 67-63.0 400 ppm =
193 | lolulnsiianviiy isopropylamine 75-31-0 5 ppm & =
194 | axfaatiuvid Tuglvowmsta lead inorganic, as Pb 7439-92-1 0.05 mg/m’ . - =
195 | ian lasum lead chromate 7758-97-6
-lugUvowmnsia -as Pb 0.05 meg/m’ - - -
- lugUvaslaidion -as Cr 0.012 mg/m’ - . .
z — -—
P . | ,_
woa i3, (Fetlpsidouvan) a_ 68476857 %W o -
197 | waidd (usewn mercury 7439-97-6 - . - 0.1 mg/m3
198 | senlu (Safa) wadd organo (alkyl) mercury 7439-97.6 001 mg/m’ . 0.04 meg/m”
199 | wvisa uasuea-Uiviadlnu methyl n-butyl ketone 591-78-6 100 ppm . " .
< . 5 min in
200 | wvda raslsd methyl chloride 74-87-3 100 ppm 300 ppm - 200 ppm
any r
201 | wvidalelaaisniou methylcyclohexane 108-87-2 500 ppm - -
202 | wvBalelraenssuaa methyleyclohexanol 25639-42-3 100 ppm -
203 | oolv- wvidaldlaaieneyluy o-methylcyclohexanone 583-60-8 100 ppm
204 | wwBadu aaolsa methylene chloride 75-09-2 25 ppm 125 ppm 15 min
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MQ-2 Semiconductor Sensor for Combustible Gas

Sensitive material of MQ-2 gas sensor is SnO; which with lower conductivity in clean air. When the
target combustible gas exist, The sensor’s conductivity is more higher along with the gas concentration
rising. Please use simple electrocircuit, Convert change of conductivity to correspond output signal of
gas concentration.

MQ-2 gas sensor has high sensitity to LPG, Propane and Hydrogen, also could be used to Methane
and other combustible steam, it is with low cost and suitable for different application.

Character Configuration

*Good sensitivity to Combustible gas in wide range |
* High sensitivity to LPG, Propane and Hydrogen

* Long life and low cost

* Simple drive circuit

Application L
* Domestic gas leakage detector

* Industrial Combustible gas detector |
* Portable gas detector W E\i

i tAes
Technical Data Basic test loop
Model No. MQ-2 Ve \4
Sensor Type Semiconductor R E
Standard Encapsulation Bakelite (Black Bakelite) B
Detection Gas Combustible gas and smoke K n Ry
Concentration AV (W A
( Combustible gas)
Loop Voltage | V. <24V DC
crou HEteT Voliage| Vi 5.0V+0.2Y ACorDC GND= ' ©
ResLiZ?adnce Re Adjustable The above is basic test circuit of the sensor.
The sensor need to be put 2 voltage,
Huj-.-ater Ry 31Q+3Q (Room Tem.) heater voltage(VH) and test voltage(VC).
il VH used to supply certified working
el PH <900mwW temperature to the sensor, while VC used
SpnsLmptian to detect voltage (VRL) on load resistance
Gharacter =ensing Rs 2KQ-20KQ(in 2000ppm C.H; ) (RL) whom is in series with sensor. The
Rk lameE sensor has light polarity, Vc need DC
Sensitivity s Ratin aitiRe(1000ppm power. VC and VH could use same power
isobutane)z5 circuit with precondition to assure
Slope 2 <0.6(Rso00ppm/Raoooppm CHa) performance of sensor. In order to make
Tem. Humidity 20°C42°C; 65%5%RH the sensor with better performance,
Condition Standard test circuit Ve 0VE0.1V: suitable RL value is needed:
Vi: 5.0V0.1V Power of Sensitivity body(Ps):
Preheat time Over 48 hours p3=VC2xRSj(RS+R|_)2
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Resistance of sensor(Rs): Rs=(Vc/VRL-1)xRL

Sensitivity Characteristics
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Fig.1 shows the typical sensitivity characteristics of

the MQ-2, ordinate means resistance ratio of the sensor
(Rs/Ra), abscissa is concentration of gases. Rs means
resistance in different gases, Ro means resistance of
sensor in 1000ppm Hyrogen. All test are under standard

test conditions.

Structure and configuration

Influence of Temperature/Humidity

L9
Fig2 |
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Fig.2 shows the typical temperature and humidity
characteristics. Ordinate means resistance ratio
of the sensor (Rs/Ro), Rs means resistance of sensor
in 1000ppm Butane under different tem. and humidity.
Ro means resistance of the sensor in environment of
1000ppm Methane, 20°C/65%RH

S Parts
] A B 1 Gas sensing layer
- Electrode
4 4 H W3 Electrode line
g 4 Hester coi
3 3 5
B

B Tubular ceramic
] Arti-explosion network

-]
[t 7 Clamp ring
7 ] Resin base
A B g Tube Pin
8
> 9 H

O

23hn

Fig.3

Materials
Sno2
Ay
Pt
Mi-Cr alloy
Al203
Stainless steel gauze
(SUS316 100-mesh) |
Copper plating Ni
Bakelite
Copper plating Ni

Structure and configuration of MQ-2 gas sensor is shown as Fig. 3, sensor composed by micro AL203 ceramic tube, Tin

Dioxide (Sn0O2) sensitive layer, measuring electrode and heater are fixed into a crust made by plastic and stainless steel

net. The heater provides necessary work conditions for work of sensitive components. The enveloped MQ-2 have 6 pin, 4

of them are used to fetch signals, and other 2 are used for providing heating current.
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Notification

1 Following conditions must be prohibited
1.1 Exposed to organic silicon steam

Organic silicon steam cause sensors invalid, sensors must be avoid exposing to silicon bond,
fixature, silicon latex, putty or plastic contain silicon environment

1.2 High Corrosive gas

If the sensors exposed to high concentration corrosive gas (such as H,Sz, SO,. Cl,, HCI etc), it will
not only result in corrosion of sensors structure, also it cause sincere sensitivity attenuation.

1.3 Alkali, Alkali metals salt, halogen pollution

The sensors performance will be changed badly if sensors be sprayed polluted by alkali metals salt
especially brine, or be exposed to halogen such as fluorin.

1.4 Touch water
Sensitivity of the sensors will be reduced when spattered or dipped in water.

1.5 Freezing
Do avoid icing on sensor’surface, otherwise sensor would lose sensitivity.

1.6 Applied voltage higher

Applied voltage on sensor should not be higher than stipulated value, otherwise it cause down-line or
heater damaged, and bring on sensors’ sensitivity characteristic changed badly.

1.7 Voltage on wrong pins 1 6
For 6 pins sensor, if apply voltage on 1. 3 pins or 4. 6 pins, it

will make lead broken, and without signal when apply on 2. 4 pins 4 5

2 Following conditions must be avoided 3 4

2.1 Water Condensation
Indoor conditions, slight water condensation will effect sensors performance lightly. However, if water
condensation on sensors surface and keep a certain period, sensor’ sensitivity will be decreased.

2.2 Used in high gas concentration
No matter the sensor is electrified or not, if long time placed in high gas concentration, if will affect
sensors characteristic.

2.3 Long time storage

The sensors resistance produce reversible drift if it's stored for long time without electrify, this drift is
related with storage conditions. Sensors should be stored in airproof without silicon gel bag with clean air.
For the sensors with long time storage but no electrify, they need long aging time for stbility before using.

2.4 Long time exposed to adverse environment
No matter the sensors electrified or not, if exposed to adverse environment for long time, such as
high humidity, high temperature, or high pollution etc, it will effect the sensors performance badly.

2.5 Vibration
Continual vibration will result in sensors down-lead response then repture. In transportation or
assembling line, pneumatic screwdriver/ultrasonic welding machine can lead this vibration.

2.6 Concussion
If sensors meet strong concussion, it may lead its lead wire disconnected.

2.7 Usage

For sensor, handmade welding is optimal way. If use wave crest welding should meet the following
conditions:

2.7.1 Soldering flux: Rosin soldering flux contains least chlorine

2.7.2 Speed: 1-2 Meter/ Minute

2.7.3 Warm-up temperature: 100£20°C

2.7.4 Welding temperature: 250+10°C

2.7.5 1 time pass wave crest welding machine
If disobey the above using terms, sensors sensitivity will be reduced.
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Your specialist in innovating humidity & temperature sensors

Digital-output relative humidity & temperature sensor/module

DHT22 (DHT22 also named as AM2302)

Capacitive-type humidity and temperature module/sensor

I
Thomas Liu (Business Manager)

Email: thomasliul 98518(@yahoo.com.cn
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1. Feature & Application:

* Full range temperature compensated * Relative humidity and temperature measurement
* Calibrated digital signal ~ *Outstanding long-term stability *Extra components not needed
* Long transmission distance * Low power consumption *4 pins packaged and fully interchangeable

2. Description:

DHT22 output calibrated digital signal. It utilizes exclusive digital-signal-collecting-technique and humidity
sensing technology, assuring its reliability and stability.Its sensing elements is connected with 8-bit single-chip

computer.

Every sensor of this model is temperature compensated and calibrated in accurate calibration chamber and the
calibration-coefficient is saved in type of programme in OTP memory, when the sensor is detecting, it will cite

coefficient from memory.

Small size & low consumption & long transmission distance(20m) enable DHT22 to be suited in all kinds of

harsh application occasions.

Single-row packaged with four pins, making the connection very convenient.

3. Technical Specification:

Model DHT22

Power supply 3.3-6V DC

Output signal digital signal via single-bus

Sensing element Polymer capacitor

Operating range humidity 0-100%RH; temperature -40~80Celsius
Accuracy humidity +-2%RH(Max +-5%RH); temperature <+-0.5Celsius

Resolution or sensitivity | humidity 0.1%RH;

temperature 0.1Celsius

Repeatability humidity +-1%RH; temperature +-0.2Celsius
Humidity hysteresis +-0.3%RH

Long-term Stability +-0.5%RH/year

Sensing period Average: 2s

Interchangeability fully interchangeable

Dimensions small size 14*18*5.5mm; big size 22*28*5mm

4. Dimensions: (unit----mm)

1) Small size dimensions: (unit----mm)

Thomas Liu (Business Manager)

Email: thomasliu198518@yahoo.com.cn
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il L g

Pin sequence number: 1 2 3 4 (from left to right direction).

/.7

[1

Pin Funection

1 VDD--—-power supply
2 DATA--signal

3 NULL

4 GND

Thomas Liu (Business Manager)

Email: thomasliu198518(@yahoo.com.cn
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5. Electrical connection diagram:

VDD

| DHT22 e

M C U | TA 2Pin

4Pin

GND

3Pin-—-NC, AM2302 is another name for DHT22

6. Operating specifications:

(1) Power and Pins

Power's voltage should be 3.3-6V DC. When power is supplied to sensor, don't send any instruction to the sensor
within one second to pass unstable status. One capacitor valued 100nF can be added between VDD and GND for
wave filtering.

(2) Communication and signal
Single-bus data is used for communication between MCU and DHT22, it costs SmS for single time
communication.

Data is comprised of integral and decimal part, the following is the formula for data.

DHT22 send out higher data bit firstly!

DATA=8 bit integral RH data+8 bit decimal RH data+8 bit integral T data+8 bit decimal T data+8 bit check-sum
If the data transmission is right, check-sum should be the last 8 bit of "8 bit integral RH data+8 bit decimal RH
data+8 bit integral T data+8 bit decimal T data".

When MCU send start signal, DHT22 change from low-power-consumption-mode to running-mode. When MCU

finishs sending the start signal, DHT22 will send response signal of 40-bit data that reflect the relative humidity
5

Thomas Liu (Business Manager)

Email: thomasliu198518@yahoo.com.cn
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and temperature information to MCU. Without start signal from MCU, DHT22 will not give response signal to
MCU. One start signal for one time's response data that reflect the relative humidity and temperature information
from DHT22. DHT22 will change to low-power-consumption-mode when data collecting finish if it don't receive
start signal from MCU again.
1) Check bellow picture for overall communication process:

Host computer send out

start signal. Data transmission finished,
Sqlksor send out and RL pull up bus's voltage
response signal. ~ Output data: 1bit"0" for next transmission

—= EHREF  e— —-: DHT¥ S |!---— —-: g0
W
VOG- R o t Rt  SEASESRET R &

} o FIITCTIEY it g ] '

el ) RS l 3 T R, T fCES N SO,
\ s | | frggnt | l PRk
ah ol FER Y -l R - | g BN & 50us
sy
—— L &= R
EHfis DHTfE 5
Pull up and waft Host's signal S%r‘s signal L)utput data: |bit"1"
response from sensor Sensor pull down
Pull up voltage and pget bus's voltage
ready for sensor's output.

SMle—bus output

2) Step 1: MCU send out start signal to DHT22
Data-bus's free status is high voltage level. When communication between MCU and DHT22 begin, program of
MCU will transform data-bus's voltage level from high to low level and this process must beyond at least 1ms to

ensure DHT22 could detect MCU's signal, then MCU will wait 20-40us for DHT22's response.

Check bellow picture for step 1:

Thomas Liu (Business Manager)

Email: thomasliul98518(@yahoo.com.cn
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Host computer send start signal Sensor send out response signal
and keep this signal at least 1 ms and keep this signal 80us

Host pulj up voltage
-and wait sensor's response Sensor pull up bug's voltage

—‘1 ENFDHRAC —.l 80us I
1Lk
;Efg = | DHT &S
K
Signal from host Start data transmissi

Signal from sensor

Single-bus signal

Step 2: DHT22 send response signal to MCU
When DHT22 detect the start signal, DHT22 will send out low-voltage-level signal and this signal last 80us as
response signal, then program of DHT22 transform data-bus's voltage level from low to high level and last 80us

for DHT22's preparation to send data.

Check bellow picture for step 2:

Thomas Liu (Business Manager)

Email: thomasliul98518@yahoo.com.cn



7

Aosong Electronics Co.,Ltd

Your specialist in mnovating humidity & temperature sensors

Start transmit 1bit data Start transmit next bit data

26-28us voltage-length means data "0"

VCC--------

’ | 1vicdFig | |
BBE e gons e— |

EYPCRPRES
%ﬂl‘fﬁ% Dllf'" 55
v

Host signal Sesnor's signal

e S&BH:

Single-bus signal

Step 3: DHT22 send data to MCU

When DHT22 is sending data to MCU, every bit's transmission begin with low-voltage-level that last 50us, the
following high-voltage-level signal's length decide the bitis "1" or "0".

Check bellow picture for step 3:

Thomas Liu (Business Manager)

Email: thomasliu198518@yahoo.com.cn
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70us voltage-length means 1bit data "1"

Start transmit 1bit data Start transmit next bit data

VG- = ................ ; I (- —F_.b“}]:jln\

GND === | SSSerrece==ct | |
>
s [fLAENY |

fe SE B H:
e ZHT%%

Host signal Sesnor's signal

Single-bus signal

If signal from DHT22 is always high-voltage-level, it means DHT22 is not working properly, please check the
electrical connection status.

7. Electrical Characteristics:

Item Condition Min Typical Max Unit
Power supply DC 33 5 6 V
Current supply | Measuring 1 1.5 mA

Stand-by 40 Null 50 uA
Collecting Second 2 Second
period

*Collecting period should be : >2 second.

Thomas Liu (Business Manager)

Email: thomasliu198518(@yahoo.com.cn
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8. Attentions of application:

(1) Operating and storage conditions

We don't recommend the applying RH-range beyond the range stated in this specification. The DHT22 sensor
can recover after working in non-normal operating condition to calibrated status, but will accelerate sensors'
aging.
(2) Attentions to chemical materials

Vapor from chemical materials may interfere DHT22's sensitive-elements and debase DHT22's sensitivity.
(3) Disposal when (1) & (2) happens

Step one: Keep the DHT22 sensor at condition of Temperature 50~60Celsius, humidity <10%RH for 2 hours;

Step two: After step one, keep the DHT22 sensor at condition of Temperature 20~30Celsius, humidity

>70%RH for 5 hours.
(4) Attention to temperature's affection

Relative humidity strongly depend on temperature, that is why we use temperature compensation technology to
ensure accurate measurement of RH. But it's still be much better to keep the sensor at same temperature when
sensing.

DHT22 should be mounted at the place as far as possible from parts that may cause change to temperature.
(5) Attentions to light

Long time exposure to strong light and ultraviolet may debase DHT22's performance.
(6) Attentions to connection wires

The connection wires' quality will effect communication's quality and distance, high quality shielding-wire is
recommended.
(7) Other attentions

* Welding temperature should be bellow 260Celsius.

* Avoid using the sensor under dew condition.

* Don't use this product in safety or emergency stop devices or any other occasion that failure of DHT22 may
cause personal injury.

Thomas Liu (Business Manager)

Email: thomasliu198518@yahoo.com.cn





