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ABSTRACT

This project is—a microcontroller application - designed for automatically
control water - contribution, amount of mineral in water and temperature to
Hydroponics system. The system processes data from a pH sensor, temperature of
water and water level. These data are sent to the microcontroller board (Arduino
MEGA 2560). Then, the microcontroller will control solenoid valves, pressure pump
and light for the plant growth. LCD touchscreen provides the status of the
temperature, pH value and water level. In addition, the system can operate in two
modes. In automatic mode, we design to have three kinds of plants, Salad, Cabbage
and Rosemary. The - manual mode allows the user to adjust pH values and
temperature for the specific plants. Moreover,  user can access intelligent
hydroponics via smart phone by using Blynk application. Blynk will display humidity,
temperature and pH value. It can also command solenoid valves and ventilation fan
too. This intelligent hydroponics system is the model of the plant growth without

soil utilized in agriculture.



AnANSsUUsENA

Tun1sdmvinlasenuiiesszuulalnsluinduuusaaies (Intelligent Hydroponics

System) Tafaauysaladudunididunduvasimiinvevaunszauanasdivinw
nAas gzt Aeladien feeetuuglimnadid vafuaes Widuusiuesfusaviisiu
Forunniowazuflotymeneg s uiluazgunsaifililunsinlasanu Snvisaos
psdnninuiiAeadeslunis e sfuinasiiavihuguhanudildhmnussgndldlums
yilaseany veveunsyandnunIaiitiamdsluiios deie Snvidirosaiuayy

'

< o W v = o - a a o a € aif) v ¢ =2 E
wagiuirddlalviane subedig Wouq Imnssudianmmsetdndnlvdugunsal s2udaly

q

ATLUELN

UIDITANT. JOANFUNING

UNgdN1IE §IUdY

s

ARV



o

.
AU
USardwusadulddavindune Usznaun 9i1lassnu lnaidaniaznannfngud
Jupeulumseenuuuszuuigniinlelasludnddalulim Insuszneulumediuves Hardware
fio Tasevgndnlussuy NFT warrnsmuauiadelunisgnivvdnlud@land msmuau

gaumgdl, marudunsa-wavesd, sefuih uazvaselil LED #ilddmiuugnity luduves

Software llusunsu Arduino lun1ssuAtoyaanisulees weuansa pH, Temperature

v 1
L

WaZsZAULT WIUMENea TET LCD Module anviegeanansavsunsauazivd daani1silauazta

Apausrureanusou suluinisuanseinan iy, aamad wazan pH lukewwdiadu Blynk

1 U

os (%

ruwthaeaun svlvulasnme gavinell §anininduegrdnviygyrdnusatuiandy

Usslomiungnienuaulastgan

WIHATIANT  gaaugunIng

UIWBYY1IE §IWIHY

s

HARIN
U



uvm 1
unin
1.1 AunazAuaAyUaelaIeIl

lelasluding (Hydroponics) Wumsugnfiglagblildhu TuduiBnsudlumsugnfiy

Taslawizn1sugnin waznsnigiduainis tlesendsendeanui wazlidudesunvansall

i
=

feq ludu A ldldRvdnnazenadu lelasludng Wumafenuilainandnilinainn

9

Ml LE eV WANANEGY @11N521MHU MvuaUTInaMIRER T unad i vane wie
v v = [ v 1A vy

AuABINITvEwaIaliang esnannsamuandadedie Aliuniivldedamungan

vhliugniialsed 1esaiias dmsulsumealvefin1udlululiiasiriSn sugnitvuuuilan

Tovilitenansaugniivluiiunlif funsenuiilymi vshaseu ety dauen Auuiumn

4

wsrzmsugnuuuiaziinundesusdlnandnun ndenyUanivelinlanednuniny

2 L] v =Y A § 7 = = 2 = ﬂll
fnN15709WatAnou_AMuAsIn1skanas e lduslanaululssne v3efaIn1sHanINe

=

dewonluangfireuszmea asuasnuin lnannialdvszsu arseadufandsinunavsold

NAR DU Lmugqﬁwﬁ’nﬂumi M LilpEanudafirNilnain 595U ML YBULAY IRABNTLUUNS

o o &

Ugnilofimunzeau ansiduszuuidie ladsenn Jangunsalmlanigludssvalivoanfunu

' -] 1 e al v v oA w . = v
ad wlsfimuliissuulnus sauyseiagn dweadiiauinisseld thelildssuums

9

2
Y

Ugnfimunzauiu ieusazslialuanimgiionmavestiug) nsisiealifaiminladdguess

=) o ot &

3/ < L ylgl) i 1) ydw 1 & 4
Ugnitudunism fa seu@evselinaafiuiueu flauaziuieiodiniudednd dansssu

= s

Liewssuiuluisessiainandn anirldgutinadafeglasunalsslavdainnisld

wialulagdsududuly



1.2 YonuszaeAvaslaTaau

1.2.1 Fwuwanmslunmsugnivliau

122 WeantymiAnfudes fadeuilunisiinwns uazanmsl¥annaiiluiia

1.2.3 AN®IAISNI9UT 8 pH Sensor, Temperature Sensor, Humidity Sensor,
LDR Light Intensity Sensor tag Float Switch Sensor L‘ﬁaéﬁmda’lﬁ
Arduino Mega2560, Arduino UNO uay ESP8266

1.2.4 Soudnsld Arduino Mega2560, Arduino UNO uas ESP 8266 (i
Microcontroller Lﬁamvﬂmwumﬁwmmad Hydroponic System

125 Anwin9dsuldin emuaumsinnuvesssuulelasiddnduuudindes

1.2.6 veasslgniwuaziuinnanisiasynuln

1.3 Yaunlun1TIninlasasu

Anwmsuaniiwuuulinu (szuulslasiving) sutaladeninadonismunums
wigiulavasity liua A1 pH Tudy, Aenmgiilusidiuetveay, Amanutuiminzauiunms

= = £ = L ar L ::J @t P ]
W3y Wulavesily, AuduuaWIngfeants wasms snwseuth ludsensenis eviims
@ | [ = Qs va o v e 5

muauiladewandla evindussuudnludinlyd Arduino Mega2560, Arduino UNO uay
ESP8266 Tunsmiuaun13vatugess suia Ui pH, aamall, Ay, Anuduiauay
sgiuin W ldAf mangausani ssuiulnas sigudwiinsvaassuaniawasiusani s

WwIAUlAvaIHY

1.4 S2e22a1 N5

SauATuT 7 BemAy 2560 B9 23 Wwgu 2561

Aanssy U 2560

domean | Mugieu | eanau | waAIngu

 MVUAITDL AT

—

. M UoyavadlATIIY

- THUHULAZENLUUNTTYINNY

L = ©
. AnaspupUnsallun s

. MlAsenu

- vngeukardFuUsilasany

Nl o]l Bl WM

- JUINEANISNARWAZIANITI89Y




Aanssy U 2561

UNSIAY | AUATWUS | Tuiew EGTal

1. Mlassasnsvesgunsnl

2. uwnlawaziaunszuulwaay

3. ihgunsalimueaindesraulnsames

wahnssgunTol

4. NAADUNITVINNIUYDITEUY

5. Ugniguasinunanisiasaiiule

6. UUNNKNALAZINYIIS1891Y




vl 2
WUIAANIING 1))

2.1 lalasluing

alasluiind (hydroponics) Wiu fitnarnawinin 2 A1 AsA191 hydro Faudain

1% '
o 3 =

11 WagA191 ponos wuai1vhauniausinu desiuiuidanumineinn1sinuningites

8 o
= .

fuih Yseiinnuduinvesmsvgniinlae 3aiiuEunainmsnsiigatunisldsnnenms
aneq Tunsugniie Jadunmewivans iulineuadivvesesdlafa 3 nudngrunasidmans

wuIininenenan suan evinu Al suduiingnse mangnemansiuuazusingegauyniuil

2/ 1 v
=

winsUgnigmamannimasinetmansiuTiduusenan 300 Tinudq Aeussunm A,
o € o 1 9 [+ A'-‘} o 1
1699 John Woodward uanﬂwmam%mmﬂqﬂﬁwmammmimaaa WA UL
PR - s o —ar 1 = = = 1 ' =
sy Ave wesuduazveanane gluiuiininud dydeni sad gd ulau asiiveddls Aeund
A.A. 1860-1865 tnivenemanste Sachs Wag Knop futdugsiaudgniwseislelasluiing
mumdnmanidingmaniadelnd TegnisUgnitvirgansazanainte elluvnsdaneg wu
o = g w oS e & a a |
Tnuve e o ana Inuvadealuwese Jdvsinemsndndusenisaignulnvesie Ae
Tulnsiau Woavleya Tnunades winii@ey fuziy wrady wasndn mMerddins i
ans5190 M sAYTeaNT Ul A 1920-1930 William F.Gericke wisum1inende
a ¢ = o & - ]
wndaveside Ussauanadusalunisugnusiewmaluaisagaiesineinns lagaiinig
a a - v 2w s\ g 2 W o = p aa
winyiulnauysaluazliiandnga dulugasuiurasmsiinadem sugniivlas 35 dly
Ussgnaldiedgnitydumsdr wazldfinnsannmadaiSnmiuasdulssneuluansazany
= =t Ly
Segunaudalagiu
A Y oA a e a 5 da < T
msUgniedaedlalasluiing fie n1sugniwludfilisngenmsiivazaivey wiens
Ugnitrluansazanssine1ms newnunisUgnfisnanmsinuasvioly feduiudodinismuny
Awmdentnssualinluveavan (EC) wazen pH vpsansazanaiialvinvansatiusslevil

neIneImsinegnasuilunngana

2.2 NMSAIUANAT pH 199t

i pH TumamansvesmsUgnfiwlidu Ae Aeadunse-wua vesaisazang (1
nausne T iilunisugniie) Tneen pH azegdanisinegil 1 - 14 Tngagiiumi 7
nane nande madamldtinda 7 wanviveawandunsa windaligandn 7 fuluansin

D dmsumsUgniiadaediuem pH fdwddyduegann dwiunmsinfitems



) v A A a ¥ da & o g v = oW va
wilfusinemsfldideiis Taesssumfhiifimundunsnagi e msfivasaredlds
wagiwannsagedulUlinuldedsaznan uddmnihilinaus g sisiinnuduivega

o f w & - 1 = o % & e ' )
awilis e siivane gneuauiivlianinsagadululdaula wseasiuiamsdesudu pH
FeauseTe uazAsyUSuanas ag1uSum pH T 4 azvinbisinfivlasudunsieain
MsfAnseuveInIa wvnlisInwseuue wazdielsadiangliatedu e pH saifuly
o | 14 v W = = = w =3 = a
Sdwaldanududuvesqmanluszuuvgniigaudisramanlussu vugnilinnifuluee
WuRwiufield Tumenduiudrvaselian pH gufiunit 7 Wussesnandnsediu 2 - 3 Tu
rdwmanenIgTusinemsiiy Wy weaneda,man, wiknila

msanm pH deald nsalusdn (Nitric Acid) Tigasvnandl Aip HNOs Fansawiadidle
wauﬁ’uﬂwxLLmﬂﬁ'aLfluauuaEiaa WHunsalulasiou %quﬂuﬁwmmmé’ﬂ‘uadﬁ% LanIatoy
14 Snvfanils fie nsalearasn (Phosphoric Acid) Fadla anINI1%AN A HsPOs Fansewdnil
P q.t 4 e & i 1 @ = ot 1 o
danauiuiasuansdusyyades [Hureaneda Judusinomisvdnve e uiu msld
nsmveaesilad SenawaoulfinnisuSuana pH udagalisinem siodfinduainlussuy
ndaey nsdinAn pH Jenld Tnuvadena1suaium (Potassium Carbonate) %39
Tunadeulansanles (Potassium Hydroxide) Tamilia 2 stinillenauiuinasuansudu
ay;ﬂsasjaalﬁ Twunadey Jadusmermmanvasiivguiu

et nas Sue pH wﬂaﬂavmaaﬂiuﬂlmﬂusuﬂwmm ganivaig MIlgnuasyila

| ﬂ/ 2/ a |l =l = 1 1 l:i‘:l
vosituiiug fas Tasnfan pH Aldlunsugniivagiimegiutie 5.5 - 7.0 udviriaasems

azaNuMEINOININYILRLN 5.8 — 6.3

Y

2.3 MIAUANAT EC vasin
A1 EC Ao Aundeaihnssualiihluveswian Tumsugnlalasluiind vanens YSanw

wsmiiazansegluveaman  Teeunfiiuigusadiailwihaviedandugud  uAdlefins

14

uansazaneieg aduthduasildmansazany wiemuinssualwihluuitug gewueme

2t
v

yudazrdnaziianuiumuded EC wie  anudnduvessimeimisiioildvingu vl

=

4

fuegfuaneiug, orguesity wasanmuaederlunisugnunsdudne maslid EC
@ = v o Wy s = 1 =

wnzaufuiradeshifsduiulsliduunivieraeuauyseild

Uadenumnvuedn EC Ao

1. wilauazaneiug nande Rudesmsendemsmetiniduieliifauseiunisiniuivelv

Ufinausne I sBuiuansnludadiue veaield vind EC gandnAinasgiu es

fvrdatugivazlianinsadmnihnfisieemsildduieasiladwalinuaso



wulalalifuasfnasigeisainela
24 ! P =4 1 3 = v o e 1 [
2. ogesiiy nanfe Frlutiudazergasil msldsgeimisliviiiu lngasudseandu 3
PIwansasydule dadl
1 1 b 1 s L3 = a G‘Il = < = L%
21 thedundn : drdUaiusnresmsniyiivle detwseneenannudaivazld
L &5 o =) o [ £ o I 1 4 L3 a‘l) 1ol
wasnuwazesnntudsufenlunan  Mlimsmvuea EC ludisdfuasiusnilavegh
Uszanmd 30 - 50 % wasn EC lufigridanue wasaniuiugon Tudavisald
I a a 1 o o< [ o 1 &2 ! ) ¥
22 Praasaduls ; 9dUaun 3 udull dastidutisinvieansldndanuias
smpmsgunn dWelflunsadrediuineg vedly, du, sen legazldsngermsusuina
80 — 100% vasAn EC Tuiwudiniug
23 ahseneiug - Outeiighunsetaydulreg i us i lavinn saveay
gmsuaznasunldeshafufinaivassuldsinemsinidesas - lnedeavegiiusvinm
50-70%UpIAECTuRtstintue
3. dnwenmAuazgena  sntlsiinanadiademinlinyseimeigs Wy uswueade,
2/ =4 o [ 2/ = g dl o iu} ‘4 =] = ¥ 1 dl
o Sou s ludssgeduhanniednanaeitigaidaly vnniimslian EC ige
Tutrsnandananudiivestnh e figudslulidunsdaiu sl

PranafionnAsoulazanendn  autatnmiolnAieuInng  uazuaLanusuAulue

Foaldual EC a3 wiouiun1snanangsanisaietivesfivas Wy wselds, awsdun %se

]
= o

msldimauszuBaN e Lﬁaamqmmﬁaaﬁwﬁmm::aamqmaww%’uﬁmﬂ%’ﬂgﬂﬁﬂlﬁimﬂﬂﬁﬂé
Toun iy, dssthauginiawazdszd uasvas ma% Wawinial EC Auazunnas
‘; dl L2 1 g R 1 o 1 !O, ﬂl 1 1 iﬂ‘ =
Uhfivsznda daudfbisushunldlunsdgn wu divwana esandnlvgjihuimaszdl
M EC av uwdhddupadeumuaiun (iugy) mwguesenunszansiud ibideanaznou
e ynlianusomileanunaesiinanaseiarzseainisunUanieisnsaaiaanen
ansazangluihasoudielifiin EC od Tusssiviiwihzaufiasihinugniivla Tagisnsnses
[ 2 o P R ' .

fodldirasnsesfianunsaveinsasansazatsluinle Wy ssuunseas Reverse Osmosis (R.O.)

< o 1% . &) o
WIDNITNIDIALIEUUNTDY Softener MIB@E15nNT9 Resin WuAU



2.4 auuniiuazeandiau

fwsinnusuduldfwarsusulasanlad(Co)ntiogusyuna 0.033 Wasiduamly

U

e

U3381n1AUNTIHEANglAa (CeHiz0s) Faduansdunddidusu wnnisalnfivazein

L4 & 2 di =1 1 [ [ 1 = = 1
m3suaulnoanlas Wuldldsindissanniunasmsvaulasenlenograndoie WU AW
i@ amasannlswunazsasudnasaaunisuan i Wudu drufigesndiau (02 v
foantsieldlunsrurunm smela(Respiration) el sundsuueeiingdsgninuldlugy

@ 1 v o = o =
ndrnuailugresimanglea waraunsaliilundanuieldlunsdundeunsyuiums
WaluaTy (Metabolism) A9 nsunslavesdrumiafuassivdnliilgn inselu
Uﬁmmm‘jaaﬂ%LﬂuLﬂuadﬁﬂszﬂauagﬁa 20 Wesldud dususinivinuinesnTLay
Taaw sugnitglidumeamaliansugnaigaisazans (Water Culture or Liquid Culture)
Sdudadoandia uludruiufiiaswo den i ufean15veaiy N1sWe nTwuwas NNzl
TugUuuuasmeeimeanuwnsnegluaisavanesgevn iy dlilagldinTesguan wionsld
RN Rl POV AT

USinaeandiauiiazarsluiiy wsesle (Dissolved Oxygen : DO) Uswad DO Tuiay

fldunnniedosiiedaduiu 3 Jady ldun gampll, A1 salinity kagamuAuUIITEINTA
1. USuna DO wiinduiiogmiugfianas (dulsgedlieandlauazarwinnnituifow)

2. Usuna DO aziinduiilann salinity anad (13 aaze axlvia andia uavan uldsn nnandidu)

1

=

3. USina DO azamauileAinnusuanay (Hoaglussiuiigwusendiouavazanslatiosas)

Rl

2.5 \uwesinaududuimsuazanngll (DHT22)

wulwed Saennifuduinsiann sadalélugdag 0 § 100% wWadiduamnutuduing
uaw -40 i1 80 asdmivadiva landasrmainRoueti +-2 fiet-5 wWosiduamaifuduing
uay +-0.5 svenwala Mgy lasdndnmsvaudii

e Micro Controller Unit (MCU) Tidsysynaui3unnsvinanu DHT22 Jmasuann
anzet sandauduF iy lsazdeoyagampivazen sunduluds McU Tugduuu
Fyymeutaon Weduaiaudn DHT22 agﬂﬁugjamazm’%'&mw%’auﬁﬂﬂ‘%’jm.ﬁaﬁaﬁfy,tymﬁ:u
N13¥119uN MCU

msUgnfialsRuluszuulalasludng wuu NFT Tulseeumzugnszuuln azdes
AIUANGUNYI 25-35 °C auduivs 60-80 % gamglinnelusnaugn 18-30 °c (Fisn s
8311, 2560; unna 3o UAAAey, 2553; laseen 59u39d, 2544; a0l Aule, 2552) A1s

AIURNAINENITHRUsTasAL VB LY Liinand avia e
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uaseind avUsznounay Color Spectrum wnd nflounowsaisuasiulizy

viomouiiniwuiesdh lnsuawsdazdnaslimueneduiiuaniaiulnganueninduuas

=3 s

#3100 Auniswiaidvinessduliiadeuaiiiiiowasdunsdiuiasduinduminty d1ud
& £ = 1o o & a
wides du Weraglidulumnzazlauazvioundunun
wasilndiRgwaseinduinfigafoudseinuasal Incandescent wiavasnld

] I a oA v ) s B e
JULe9 AW AAR R TUL A NYADIN1S WIUE wea(630-660 nm) wazdu1Ru (430-460 nm)

il A Ug AR ULATIATAD N S(AT AU LA UTELN 400-700 nm) auilutifinval s

o < vala a = =i 1 Ay oA A = o= 2 v 1o &
Funswinadldifigauaz sy iulningn Yasuas 34y Avdes uasBlmnuludnlidnly

q

H &

son15aSeyivlnvesity w5 e LED @At 80-85% U LED AuIRY 15-20% saufuiuuasn
fianugnindudiduldfnisiduifas Audaseiindusn raddiulivssauilgneglusu
w3an1sugniteiuy ~ Hydroponic filé

TapasurANaT Andannszadwns Wy 15 aloA 1saan s ALABINITAINULVLLES

L2 =

agUszunm 20,000 - 40,000 and waridnadansspadideaduisolnFydulalen wiin

U

mnuduudes zagiiu 50,000 = 70,000 dnd A1 sadnld Sumndiuasnniiuluni edes
Auluazia i fianadg sen1siasandule na1ane gannlas upiuduuasnnifiuliaziin

Wluan 510984 wasid wananlasupiudunasdsenullazvinlvanuasy wsagli

'
o~

ansadauasIziLasle  uasieadluiigs

2.7 WIFI

Wi-Fi (Wireless Fidelity) 3affe Wireless LAN 1unas@eaisaassuuliaisuu

o o

walulad IEEE 802.11 Waalasvnnunelinduing 24 GHz FsguninivndaBasnsdnanu

Tugfuanunsodnnedearsiuldlashifilamn aeldnasgruiedtu lagasdiniseandu WIF

a as 1 & o

e v 2 — v 4
certified FJudusuiiudr guasalFuiluaruisofndedearsiuguasalinduiiing WIF

1

certified Hlditufiu Fdlutagtumaluladinanilieanin 3 mnuiameiufe

[ <

1. 802.1a ¥naudeaud 5 GHz idhananuiadeya 54 Mbps (Laldieuldau

Tu Usznelne)
2. 802.1b v usaeAnid 2.4 GHz firmanda 11 Mbps

3. 802.1g ¥ usenud 2.4 GHz firnnands 54 Mbps



2.8 3¥UU NFT (Nutrient Film Technique : NFT)

LY

L

5.0 N

1, . NFTsystem
{ -

WATER FLOW el

gﬂﬁ 2.1 5¥uu NFT (Nutrient Film Technique : NFT)

spuu NFT femsudedlmiwaumpemsitlvaadulunagn Tnsasazanslusis
UgnasiirnudnUszann 0.5 em msvihuduiiastielison tasiimsdudaiuome e
aeendwuluasazartsmemslnniu miﬂgmmuf:%’aﬁdaﬂam{]zgmmi‘mﬂmmﬁ
Yos3 NI LAR

Forvatsruuil fio svuunislddsavateudfivligsein edemsguasne vy
W AuTAlAR srgfusauuusiy (wiaellsenanion) walinnsnsvaneinveseondiaud
snAnITEUURYe

Yodvvosszuull Ao Wusruuiidesguastnalndda msizillem afissuvandeliine
LAZY 9N NTENUNTLT DUBEAITUL T AT TIALS Y uasEREin U Tz Bvedls AU uile

2819590157

2.9 aUnsaliaza9as

2.6.1) Analog pH Meter (pH Sensor)

gﬂﬁ 2.2 Analog pH Meter (pH Sensor)
Analog pH Meter (pH Sensor) Wuduwasdmsuinanudy nsn-wa veq

asaras Tngmitinldazoglutis 0 - 14pH output Wuwuy Analog (0-1023) ¥lwides 5v
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2.6.2) Temperature Sensor - Waterproof (DS18B20)

gﬂﬁ 2.3 Temperature Sensor

19% DS 18820 Musewulwidss v, 3o V) 1lughe 3.0v §1 5.5V 8 3 91
(FMTUFITITO-92) Aa Gnd (Pin 1), DQ (Pin 2), vdd (Pin 3) Tdauldasiuuude
normal mode (1434 3497) Laz parasite power mode (14ifiss 2 91 Ao DQ wag
GND luvausfion V,, 2eafven Gnd) aunsasiledinsasdoiuludaies (du
fyy1m 0Q) lenanggunsal lunasldnu sseswie pull-up 4.7 Alaleviu (viedes
ndldidnies) v DO SunseiulWiEss agama il THlutas -55 °C A +125 °C
st £0.5°C Anivgamgilut -10°C fe +85°C ¥ aruazBonvasi
g1uld 12 9 (Resolution) lditnantum suuasdagadimiu ADC Liliu 750 msec
@adiundl) dmsuveya 12 Ua lodunasmilvanaaaamys YU 64 Ja (64-bit

serial code)

2.6.3) Solencid Valve

5UN 2.4 Solenoid Valve
Toduews (Solenoid) ugunsalusiwdniwihylianianivdnnsvita
v L | L3 4 a 3 v Ry, !
AdneiuiEg (Relay) nelulaswaiiwedleiuesfasusynoumevnainniuoy
1 2 2/ [ =] s ' d a 1
sovuvamannnelulsznau Mewimdnyauuiuynais detinseualwihlraru

Ypaanfituseuuiamdn vliuiawan geaaddunauivanfauiandnyauua
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@/ @ w o

Wiaruvhlfesunasiinu Wewsgnda aswualwihvitliwisvandruamun
srunawivan aulsieziuuiandndiuuundud Aundsund nudnnsa;na
gaslvdusyanzinldlunmsdeuiundressuuiuuing nMla-Wanstneh

N3 0UDUNAIDUT

2.6.4) 1-Channel Relay Module 12V

g‘dﬁ 2.5 Relay Module

wannasAedIde digital Write (Relay, LOW) 1ol LED v¢lsi@nnsiz LED Tu
Optocoupler Waay Ground taelifinTzualva fsuuadldlésuuad whndai
Hure9siWn demaliladfinszuaonunasiiglWlvaluiiBaseva dTransistor (1b=0) %1
T7laifinssiai Collector (ic = B x b = 0) wazvinlilsiinseualui Emitter
(le = b+ Ic-= 0) Laslilaldl nszualufivaasnued Relay vidl Relay Ty us
Wo151& 4 digitalWrite (Relay, HIGH) LED D1 unvoialugauasy LED lu
Optocoupler Ul fagfindiginsizusefunia IN u 5/3.3V usdnd1uves LED
Ju Ground wazie LED Tu Ul fndh3uuasiezvhe flfasuuasiag vnude

o v AQ = U L) dl =l A
Taevin wiuInUn1sasuazinsshaarnwuadanalwlnaluy Base waziinssuan

EmitterlvalufiunanveiRelaymemewmnil Relay 39vinu
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2.6.5) Switching Power Supply 12V 5 A

3‘1J17'i 2.6 Switching Power Supply 12V 5A
aindamnnesdmwans (Switching Power Supply) {uumd 131 elnnsaaarn
wssdunuunde waraansadsuussulimnluaduhangs hduuseiulimsedn
i eldlusudaasedindlawuientuunawrslnidady (Linear Power Supply)
fudimneitnnas Veowuvagiodinmslinioidarlum saae uussiugdidy

WSFUANT WAL WAAIAT W 93 TN NaNYa Zipen 1T v anUan v u adn

v
H o w =

wazuIntnues Wawmsuduuvatdrelwidady sansadndamassnnae gl

UsednSangeningnnay

2.6.6) Arduino Mega 2560

5U# 2.7 Arduino Mega 2560

Arduino 81u31 (01-9-8-1 wie angeli) Wuvesalulasroulnsiaesdsega

v
o

AVR 913 n1sWmuuuy Open Source AofinnsWinmedoyansfiu Hardware uaz
Software §1uefn Arduino gnoonuuumlildauliie Fafufannzdmivg
Sudufinw dedfldnuds annsadauya fiuda fiaundegonviaiuain wie
Wiunsuaslddndigaiudigvesuaia Arduino lunisdegunsaliausngeg A

gldnuaninsaneies ddnnseliradinaneusnudidenderdinian /O vesuein
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viaiflemuazanaunso dendefuuainiady (Arduino Shield) Ussinndnas wu
Arduino XBee Shield, Arduino Music Shield, Arduino Relay Shield, Arduino
Wireless Shield, Arduino GPRS Shield 1Wu@u unidsufiuuesauuuasa Arduino

ua@aulusunsusinundelaae

2.6.7) TFT LCD module display

3U# 2.8 TFT LCD module display

W98 TFT LCD (Thin Film Transistor) asuyntinaeniinisneuauewenis

wannan Aaudndll Yssnananisinuldsaasa ilinnsuananalimnuaudna
wazaieanlanin wigeuuu STNLCD Fanhasanuviinagzii Widiueg 1aunsvane
TugUnsaididnwsodind 51A1UNIE99 194 Notebook, PDA, NABsRTnaa Saud
Inséwvitladosimuwivalogu us Jeidevewmiiva TFT LCD AReadldwndanulni
' '] o 1) o v = o i o ¥ o oo
Aoudneann v lduunmedeslinisusyali ilegUasatms eevagdeiil unnes 9

fifnAag (Ah) geq 1liTessy

2.6.8) Float Switch Sensor

31]17% 2.9 Float Switch Sensor

Float Switch Juaindgnasglnvhldinssduinvioveavan Switch 3

On/Off Auay Aussiuveanal aunsosefiugunsalduy Wusedudlnlidades
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Lﬁaizﬁuﬁﬁquﬁuw%ﬁw Ay visareiuszuudud e lvduvinauninsgaudnanng

firvue uwazvgatuminszauin gaiganiivue

2.6.9) LED Grow Light

sU#i 2.10 LED Grow Light
vaadldl LED Grow Light Aovaanlwiindnt undwiuvgniulilnoams

Tngldmelulad asie Tmlanldlumsnan Tnstwnauautfiewiisiaunsowlaly

Y

fhviaen LED unld tumeligivasn LED FUMNIEAINENIARUYBILENILT1ADIN

2w
== =

1% - a
516 Tunstiiisnaudaneaulasuszunn 430 — 460 nmuay 630 = 660 nm LUBwaN

A 1 d’l 1 or dl s 1
AN IR ULFRY WU ILNANTITAS LASZILL A DINY LN nngaLa viataelunig

WinAulavesiigldinniandnsing

2.6.10) LDR Photoresistor Sensor Module

gﬂﬁ 2.11 LDR Photoresistor sensor module
LDR Photoresistor sensor module 1Julugadiniuinainuduuas Tu
doyueranalaisuuuowIaanA1Ening 0-1024 LazluuAineann 0 Ny 1

ansaUuamabildiibguuesa 1dlviaes 3.3-5v
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2.6.11) DHT22 Temperature and Humidity Sensor Module

5U# 2.12 DHT22
) o L = & i L2 o & &
Wulugaiainsaingumnniuaza IPUEAINLIAa O3 Tussiulvide sla

Tutiag 3.3-5 5V Widgygaueminniuu Digital Output anisadagamaillilugiu

-48 94 80 peFLwALTEE

2.6.12) ESP8266

SUTl 2.13 ESP8266

SP8266 fp luga wifi aeluilidisunsi auludneuy Serial-to-WiFi N8

Tguns alduqansasadhiuBume silald Inaldnwedauadldmas AT lumseunu

M519U M unesweulada 3.0-3.6V vnauleeldnssnamies 80 mA n1elull
Low power MCU 3239 %1l isn@sulusunsudeauld 2995 analog digital

converter ¥lanunsna1uA121n analog laAuazden 10 In



2.6.13) finauszulgANLS U

JUN 2.14 vinauszuieauiou

Waauszurganusenvwn 12V lgammdneenainszuulalasludng

o
e ar 1

annsdaieanaungiiaig
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WANNITVNIIULAZN1TODNBUU

3.1 Block Diagram

PH Temperature Float switch
Sensor Sensor Sensor

@ . [ } Ssle|noid
alves

L j

o

Pressure
pump

Adapter Arduino TFT Touch Auto
DC12VSA [ 7| Mega 2560 screen mode

! —

Water

Lgsﬂ':g:“ —— Argoino — 33VDC Calibration Manual pap
IO mode mode
LED Solenoid Pressure
Growing Light Valves pump ,—.-
Blynk ;
PH ESP 8266 \ Y —{ Display Ps Temperature
Sensor via smart phone 1
r oy |
Temperature & Humidity
Sensor
Solenoid

Ventilation Fan
Valves

Eﬂﬁ 3.1 Block Diagrarm w833z uulalasluing

ssuulelpsTuiindiudunsugniidlaslailéfuuadlusedideduavausiianlunis

=

Wiyiulmvesiin Wy pH Tuth i Electro Conductivity wosin uasssfuniuazgnmgd
ﬁﬂﬂgﬂﬁl 3.1 @1315095U18MSVNINUVB95 AN Arduine Mega 2560 , Arduino Uno tag
ESP8266  Suilademumuniswsyivlavesiivaindueseneg  lun  pH  Sensor,
Temperature Sensor, LDR light Sensor, Temperature and Humidity Sensor wag Float
Switch Sensor WEMEAWANIUNG LCD uazaansviviu lagniewa LCD @unsaidanns
Mauld 3 spuu

1) srvumsmiaunaenudunsalaziuadmiulnsu ity

2) ssuudiluifvzansomununsiln-Un Solenoid Valve tieususipH Tuth, euay
A3Wa-Un Pump Pressure ﬁuazaaaﬁ%ﬁaamqquﬁ, AIUAN Water Pump WoUFusEaU

Uludeensazane wazmununsia-Unvosvaenaln LED Grow Light tivalviuasuniy

3.) ssuulfumeile  dléanunsomuaunisiln-Un Solenoid Valve iieuSue pH Tuldiuaz
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=

annsamuaunsiUn-Ua Pump Pressure Wuasaesdlifieangumgll  dumsanivln
annsavhasuasd pH, aamall wazautuluvasiy wieumdmnsauiudeiiala
Toedldanunsamuaunisln-Ua Solenoid Valve teudupn pH luthuazaninsamusmuns

Wa-Uanpauszunsainidiiaansianuuluainie



19

3.2 N1999nLUU

3.2.1) Design Hydroponic System

Ventil Fan

Temperature & Humidity
Sensor

Control
box

Smartphone

JUTt 3.2 Iassadravesszuulelastuing

3.2.2) Schematic

‘.Lk

R

o
3UN 3.3 239357



Ul 3.5 293mumumasali {1 Arduino Mega2560
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JUT 3.7 2sasmuaumnanudunsalua
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UM 3.9 2nsdmsumuanuazLaRHaRTIaN SNy

u
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o
3.3 NNININTUVDINT

Relay Module 1

TFT LCD
Modie Relay Module 2

I Relay Module 3
Arduino
Mega2560
LED Grow Light
Data )

Sensor Arduino Uno —( Relay Module 6 =) LED Grow Light

{ Water pump

N

-

Pressure pump

Solenoid valve 1

Relay Module 4

AN S | T | S

11111

\
[ Solenoid valve 2

Relay Module 5

Solenoid valve 3

Relay Module 7

ESP 8266 Relay Module 8
l [ Relay Module 9
Blynk
via Smart Phone

JU# 3.10 TURBUNTIVNTUVITTUY

Ventilation Fan

[ Solenoid valve 4

i\ _L/N

3.3.1 Arduino Mega2560

e Arduino Mega 2560 3UAI9 N ULYDI 6199 lnun Temperature Sensor, Float
Switch Sensor wa pH Sensor ¥ TUsTINaKatoyatazudnmad1u TFT LCD Module
Tnemsvhauduannsadentyumld 3 seuy fe

33.1.1) sruuwuusnlulia wdseenidu

1. A13A7UAN pH uundumsfiun sauaznisifiuiug nsLRunsaa gy uiiled pH

a1

fidnaandrArfidnvue Arduino avdsdyqyins logic 1 WU Relay Module3 yinl#

U

relay v191u Wauoe11821 IWNUNDIRNATA @S RNUaIzYwlleAl pH

A1 6 11 o

fAmndnAf Muua Arduino agasdygn logic 1 1UTW Relay Moduled

= v o g P a & a ¢ = o A4 a

Fatnndumlouaing  wdues11d12 IvhnuieiRuUE

2. nseuauaungiavyinudieauvalignd 29 swwallea Arduino Ldq
foynuneu logic 11Ul Relay Module2 Pressure Pump Jevinmulpawuazeasuiiive

a g a = o & i ) < °
ﬁﬂqm%{]ﬂ Wutan 15 ’Ju’IV]LLa::%‘Mqmﬂ”lx‘i’luLiJuL’éa’llS‘mw AN UUULYDT IEN
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msidar guugilvd dreamaland 29 esmwaldea Pressure Pump fagniy
1 yiudn

3. mimuamzﬁuﬁﬂuﬁamiazmﬂ%ﬁwmmﬁ'awﬁuﬁﬂuﬁamaa:fmaamﬂ"']ad
Arduino avaddeyny1a logic 1 1T Relay Modulel Water Pump 3avia1ulaggu
ihandwhsendddmnsavany

U

4. nrsmuauuaa wildlaald Arduino Wudduiarlumsia-Usvaen LED

Grow Light lnen1sitavaan LED Grow Light YA Arduino avdsdeyayrad logicl W

19 Relay Modules isliuasatraduna 6 4alue Wensu 6 §2Taeuda Arduino

azdedrynyras logic 0 WK Relay Modules sialivaanlnduidunar 1 dalusmn

niisaly

lulassnuilizreenuuuliugnidnly 3 vdaldun dhadn, dnngvaiuaslsaun’ 3
zuudmluifzaruaudemudunsauavesa sasmenfivudazviinge s swandiafu
oonly dledenvgninuialaudafissiiniras LCD tanwavandagamyil apudunse

wa wavszauthludwestndug windeamsugndnvdsduianansaiialudiuveslusun

Choose Plant

Salad [

Cabbage

Rosemary |

UM 3.11 98 LCD wanmthsalunisidenugnin
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JUM 3.12 99 LCD uanmtienan1gaumail miiey uazeszauiiludsansavans

33.1.2) svuudsuawneiie wiseantaiiy

Qs 1 <, ] 27 = = = o o
1. msvSuameudunsawadugidansadendiunsavsaivaldeiiadag
nsiRunsAtuaznal Acid wazrenmun salagnisnadunuddnase daunsidu
wa aznaly Base wazngaiaiualag n13nAUANTIBNATITUAL SEUUILUARIAT

anudunsaravesansazaevue LCD Audlumey

2

2. mivSurrgamaiivudldaunsodilissu unuasasnh iuidnldlaon snadu

hY)

2 o

Spray WazvyANuazesdnlagMsNAUIRNY1IBNATITEULIZL AR QAN ATl U

TUsne

Manual Mode

1

\a--—.v Teararaiare
;—:—-J Z45. 88 C l

‘»“Nld l »

o 2
g‘thﬂ 3.13 99 LCD ULamIUUINNNTsUULLUUIG
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3.3.1.3) ssuunsansuniileuiauiees

Tun1smSiunierieuiges dusriidunanuuvinge LCD egassjufeutiufind
wanaznsaannsnnlalasgalngy pH fimsasasmnududu 4.00 udiiuiing voltage 7
anfugrafalnsu pH udaanuansavaeenudaty 686 uddufind voltage e

Jumsusudieuan pH Tianinsaguailagnies

Calibration

Aoid | Record

3UN 3.14 98 LCD Lanvid a5y uun1um

3.3.2 Arduino Uno
\le Arduine Uno Fudayaann LDR Light Sensor agvinnsussananatoya vnil
ANUTILETaENIN 20,000 AN Arduino Jasdeyay1nd logic 1 Tuh Relay Module6 iada

nsiille LED Grow Light

3.3.3 ESP8266
5lo ESP8266 SUA191N WU WEIA19Y Ae Temperature & Humidity Sensor uay
Analog pH Sensor ag¥in1sUszananafoyauasuannaruewwdndy Blynk luginsy
Triu Taslumsvinnuiuuiseenidu
LAsuannataya Humsuamsranmgiiuazanutuiiinléain DHT22 wase pH
F3nléian Analog pH Sensor
-

2 szuulfummeiie aunsamuaun1slie-Un ledusaanad teniuaua pH uay

WausyuieeIma Wemuaumauuluenia lag ESP8266 avdsdnyn1nd logic 1 1U7
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Relay Module 7uazs wioddliilnledusedinds uavavdedygial logic 1 U9 Relay

Module 9 Wadin1simUaienadssuiannie
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3.4 Flow chart

3.4.1) WHURINITYNIUTD Pump Pressure

Temperature
Tmax=29 ,Tmin=0

Temperature
receive
Sensor = 5t
No
Relay “ OFF”

Relay “ON "
Pressure pump work
At 15seconds

Yes @

JUN 3.16 UHURINSAIUANNITINIULDY Pressure Pump

Dissolved Oxygen (mg/L) at
Saturation in freshwater
Temperature Dissolved Oxygen at
(C9) (F9) saturation (mg/L)
0° 320 14.6
50 41° 12.8
100 500 11.3
159 59° 10.1
20° 68° 9.1
259 77° 8.3
30° 86° 7.6

i 1 al& 1 1 = =
U 3.17 Agaumiidwaseyinueandiau



3.4.2) wruransUTua pH vaen

‘ Start ,

A

fmuaAIpH

pHmMax=6.5 , pHmin=5.5

Fuagamad

Sensor = 5t

Retay 1 “ON“
Solenoid Valvel on

v

pH Balance

-

Relay2-“ON “

Solenoid ValveZ on

L

pH Balance

3

UM 3.18 wnuran1sAruAum pH vesi

W pH EC (ms/cm)
Inszinudin 6.0-6.5 2.0-3.0
nxvaERan 6.0 - 6.5 2.5-3.0
nzuawla 6.5-7.0 2.5-3.0
nvaty 5.0-6.0 1.8-22
unaflaaa 5.5+ 6:8 1.6-2.4
fluann 6.0=6.5 2.0-3.0
axnin 6.0 - 6.5 3.5-4.5
wauaail 5.5-6.5 2.0-25
wasan 5.8-6.3 1.8-22
AlToHaan 6.0 - 6.5 1.2-1.8
2%l 6.0 - 6.5 1.2-2.0
asa 6.0-6.5 2.5-3.0
ansas 5.5 -6.5 1.6-2.4
uaInM 5.5-6.0 1.0-25
wasly 5.5-6.5 1.7-2.5
anill 5.5-6.2 2.0-4.0
uaanlad 6.0 -6.5 2.5-3.0
ilndin 6.0 - 6.5 1.4-1.8
ihaas 5.0-7.0 1.5-2.0
finnawasly, NIvaIRan 6.0-7.0 1.8-2.5
ANNINAYBENE 6.0-7.0 2.0-3.0
annavau (adaluaau) 5.5-6.5 1.0-15
fanneavauvia (@deuniuazaanlunsay) 3.5 -6.5 1.0-1.6

o ' = i a v
JUT 3.19 uassdn pH Nftwusiazyiindenis
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3.4.3) WNUEINIAIUAN Water Level

t Start ’

v

AvuAsEAUEN

Lmax=1, Lmin=0

No

Yes

Relay “ON “

Pump ‘work

Ul 3.20 unufsmuAn Water Level

3.4.4) WHURINTIAIUANVREAIN

‘ Start ’

v
Relay “ON “
Light Up 6 hr,

|

Yes

Relay “OFF“
Light off 1 hr

SUT 3.21 unuifamuny LED Ry Arduino Mega2560



Light Intensity
Lmax=28% Lmin=172

Sensor recelver

Data

Brightness

NO z
Relay “OFF”

= Lmax

!

Relay “ON¥

Light UP

sUi 3.22 unuilsauRm LED #ai Arduino Uno
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uni 4
N1SNAADILAZNANISTIAADS

4.1 NNIVIAaDY
u’:’l 1 [ 1 =
nsneassukdady 3 dufe
4.1.1) N1SVAAIAINITENUNLNR8 LCD Touch Screen
4.1.1.1) NMSNAADITLUUDHLUIIR
1. msdatlnwamaonin favasalnazanadunat 6 Flus wazduunan
1 97lus

2. m3iUetlnues Pump Pressure miganil Wegaumniifiaiinnnit 29 asmn

U

=l o ' g P e
wawyd Pump Pressure ﬁ]zmmiﬂ@ﬂwuazammLwaamqqumﬂunm

a

15 Suriuavasgminnuiduia 1517 9 ndueusesasinms e aungd
vl dhaamgiigendn 29 asmlwalded Pressure Pump Ragieudness

3. mseuaslvausend euSumanulunsaavesansazansing
TwAuaeiady 3 awiie dle pH ﬁﬂ'nqaniwﬁﬁmuﬂ lagazlanunInopnu kay
wqmﬁwmmﬁ@ oH indhitiviun Teduesnnds 4 aginnudie pH feneni
fvun IngazUdopuaoeninuasugavi nuile pH gandfimvun asludnusas
wilativ1a pH lunnsugnesfiume dnade pH = 5.5-6.5, fnnsna1Ua pH = 6.5-7,
Tsaua pH = 6.6-7:8

a, mimu@mzﬁuﬁﬂuﬁqaﬁasm piloseiuihanal i1 Water pump 9¢¥1n15gV
1 Nt seaigieensavany

4.1.1.2) MsveaasszuulsuAInieile

1. fWensnsndendunsevdawalddodies Tunsdiitin pH lildeglugad
Afsnslagmsnatdu Acid v3e Base LLas‘wq(ﬂﬁ’]G’luiﬂEJﬂ’ﬁﬂﬂ‘llJlaJLau%’lﬁﬂﬂ%ﬂ

3

2. fldanursaillansanlsdunesdd Tunsdlidr gamgiilsdldoglugaeiiivua laons

1%
o al

Wennadu Spray wazazvgaviieruillionaduidugiannda
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4.1.1.3) MINABDIIZUVAIIIUN
N15AT3IUTN pH Electrode vinléllaen151n pH Electrode lujuansazaenil pH = 4
netu Record Tufindn Voltage 91ntuth pH Electrode Tguansazanefifl pH = 7 netly

Record Ju#inA1 Voltage drunilssutisuiuaunisidunss

y = mx + c 9¢l@@uns Voltage = m(pH) + ¢ (1)
S ; . Volt(pH6.86)—Volt(pH4
INTUVINAITIIAT M 191N m = 4 (pH*) 2)
6.86—4
= o o 1 ' P & 1 2 ) 4
dold m wdnhluunuanlu (1) 2eldan c 3nndu viansdredrsaunsiionn pH lu
o v oltage —c
asarangaugazlaauns pH = s (3)
m

4.1.2) nminnaaeszuuila-Ualuanludfnnu anuda e
Be-UnlluroaiionsdouimasalwindoUnlwluies wassudiodalnluiie
4.1.3) Msneaesdanisriuanslay
4.1.3.1) NMSNPADITEUULARINE
1. woasugampifiuandumiasansvivudisuiumesluiines
2. yeasumatufiudasunihtesnsinuieuiulelnslines
3. ymaauA pH Twansluniiigeaunsvlnuifieusy Digital pH Meter
4.1.3.2) MSNAaRIsEUUUT UMD
1. fldannsndunsauazvalfios Tunsdifien pH laildeglugaeiifesms
Taen1snaty ON 71 Acid ¥30 Base uagazvgavisiuilanats OFF
2. flfansnln-Dakmeussuisenmald Tunsdfdmnuduliliogludas

#ifpens laenatu ON ¥ Fan uagagngainanuidianaly OFF
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4.2 Han1Ivaasy
4.2.1) NANISNAABINITAINISHIUNE1R8 LCD Touch Screen
4.2.1.1) HaN1INAADIUTTUUDR UL
1yaenlandnidunan 6 42lus wazduiduian 1 Falus muis M rue
A a | = o |
2. Glogaumnligindt 29 asrnwalded awihmsasduniiiean
a o = =1 a o
gamaiidual 15 TWIMANUNAIRLA
3. Wwhuesndrlulugadaf 3 uaz 4 vis 2 fansaudesnsauald
20NN TUUS LN UAMLNZAUANLAY UABIN1FVDIRNL AR 2T
4. minaaasmuindlosziuihanaias avdanaselniaiansavinawld
agaUnd Tne water pump azguiiannadrsandigdaansazangauilsey

U1UnR

M19199 4.1 wananisesaiulavesiisluszuulalasliuindlussuvanluds

gt
= o et s o Qs oo s ol ot el
BURNN duavin 1 duanun 2 dueuin 3-4 dumnn 4-5
et
¢+ 3.4 V)
s = [24 $ PN
aann3ulan -y
o T
rozaly | sspunsazeundl | adlusielgn adlusragn adlusiadgn
nsugn Ussanm 79u | Ussanas 143U | Uszanm 255U | Ussana 35 9
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4.2.1.2) wamsveadlussuuliuameile
MM INeaBINUIIEINaMUANNSIOUlas 3 Ju fe Acid,
Base gz Spray

4.2.1.3) NANTSVARBIlUIZUUAISIUN

@519 4.2 uanansiuieuiisudn pH 58mine pH Meter Wiguiiu Analog pH Sensor

a ; fi1 pH AN i pH ldn | Merwemsedou
wlina1sacalufInt N
pH Meter Analog pH Sensor % Ermror

$ 4 .

uAuAsada 6.8 6.88 1.18

L) .

wRsuaia 7.8 786 0.77
sz 7.4 748 1.08
g 3.6 3.39 0.29
thanssuulaingluing 59 5.88 0.34

AA1UARAWRRaY  (YError)

mflaannditeriiwes —aArflanilevmuwed

%Error = x 100% (4)

Anfiteviines

©
=

O = NW s O N W

Crystal Nestle Drinking Tap Water Green tea Water Hydro-
Drinking Water Water Water ponic

—a=pH Meter ==#==Analog pH sensor

Uit 4.1 nsdSeudisusn pH ildan pH Meter iufu Analog pH Sensor

U
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5197 4.3 uanerNFuRUGIENINeAT pH Ta9a138tinn149 Nu Voltage

- ne uwnliu wnsEY nyliu i ¥ t 4 ..
TURETI . - urndizth | wwaliudviin
aq@eq | pH =40 | lalasliing | pH = 686 ATARA
pH 3.39 4 5.88 6.86 6.88 7.48 7.86
Voltage | 1.07 1.20 1.66 1.90 1.92 2.03 2.16
Volt
2.5
2
|
1 B
1
o5
0 IANemewi ) () () [
0 2 4 6 8 10 pH

UM 4.2 s vluamsr i dududurese pH Wgufy Voltage

4.2.2) wan1snaavsszuuda-Ualwdalud@maanuiduuss
wudieldUnin fie LED Andlouastion wasiudlefiuaaiiie e

4.2.3) wanvaRasEMIHu ANy

4.23.1) HAMTVARBITLUULAAHA Lansrgamadl audy uaz pH 1deths
wiug widnuaiheginmiuanmivedumeiidniildlunts
ouse

4.23.2) wamaneaaesszuuliuameile ‘W‘U’j’]miﬂ‘mﬂ’mf}ﬁm’ﬁﬁﬂd'\u‘lﬁﬁgﬁ
3 Yu A Acid, Base waz Fan ualianuardneginemunn

Suwestanltlunistaune
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https://www.dfrobot.com/wiki/index.php/PH_meter(SKU: SEN0161)
http://www .arduinoall.net/arduino-tutor/courses/arduino-esp8266-

9%E0%B8 %AA%EN%BE%AD%E0%B8%99
http://www.instructables.com/id/Digital-Thermometer-With-Arduino-
DS1307/ALLSTEPS
http://help.blynk.cc/getting-started-library-auth-token-code-examples/bly nk-
basics/how-to-display-any-sensor-data-in-bly nk-app
http://www.myhomeveg.com/index.php?lay=show&ac=article€ld=405383
http://arduinotronics.blogspot.com/2010/12/two-ds18b20-temp-sensors-on-
leddisplay.html
http://engineeringlearning.blogspot.com/2013/10/interfacing-lcd-
withoutpotentiometer.htmt

http://hydroponicscool blogspot.com/2012/05/hydroponics 4901 .html
https://www.ysi.com/ysi-blog/water-blogged-blog/2013/05/what-is-affecting-

yourdissolved-oxygen-measurements-part-1-of-4

[10] https://www.cpe.ku.ac.th/~yuen/204471/power/switching regulator/

[11] https://goo.glVavZ2dyD
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AMANUIN U

TaauulUswnsy Arduino

ANTEINTHIUNLNRD LCD Touch Screen

#include <OneWire.h>

#include <URTouch.h>

#include <UTFT.h>

extern uint8 t SmallFont[];

extern uint8_t BigFont[];

extern uint8_t SevenSegNumFont[};
UTFT myGLCD(ILI9341 16,38,39,40,41);
URTouch myTouch( 6, 5, 4, 3, 2);
int TempPin = AY;

int SprayPin = 8;

int floatswitchPin = 9;

int pumpPin = 10;

int solenoidValvePinl = 11;

Il

int solenoidValvePin2 = 12;

int ledPin = 13;

int irmotionPin = 4; // Pin of IR Motion
Sensor

int relayPin7 = 7; // Pin of Relay
Module

int ph_pin = A8; //This is the pin
number connected to Po

int switch_mode;

int k= 0;

int waterLevel,

double voltage ph4 =1.19;
double voltage ph7 = 1.93;
double voltage ph;

double ph;

double slope = (voltage ph7 -

voltage_phd)/(6.86-4.01);

double intercept = voltage ph4-

(slope*(4.01));

double. phStore = 0;
int count = 0;

int switch_cal = 5;
char mode;

inta\= 0;

int b =0;

float temp;

char page ="'h};
OneWire ds(TempPin);
int x,;

String str. x,stroy;
String strTemp;

String strPH;

String strPHPH;

String strwaterLevel,
String str_voltage phd;
String str_voltage phT;
String str_slope;

String str_intercept;
int measure_phd;

int measure_phT;

int measure_ph;

bool ph4d calibrated = false;
bool ph7 calibrated = false;

40



unsigned long _micro;

int spray Hour = 0;

int LED_StartCommand = 1,
int LED_StopCommand = 2;

int LED DelayCommand = 3;

int LED_Command;

int LED_NextCommand;

unsigned long LED timeStart;

bool LED DelayOneHour = false;
int LED hourTotal = 0;

int LED hourDesire;

int LED_StartCommandHour = 6;

int LED_StopCommandHour . =-1;
static unsigned long OneSecond =
1000000;// 1 second

void Counter(bool* Flag, int
secondNum, unsigned long time_start)
{

unsigned long microSecondTotal =
OneSecond * secondNum;

if ( (_micro = micros()) - time_start >

microSecondTotal )

{

*Flag = true;
}

}

void LED()

{

if (LED Command ==
LED_DelayCommand)

{
LED DelayOneHour = false;

41

Counter(&LED_DelayOneHour,
3600, LED_timeStart);

if (LED DelayOneHour == true)
{

LED DelayOneHour = false;
LED hourTotal++;

if (LED_hourTotal <
LED_hourDesire)

{

LED_timeStart = micros();
}

else

{

LED Command =
LEDNextCommand;

LED hourTotal = 0;

}

}

}

if (LED Command ==
LED StopCommand)

{

digitalWrite(ledPin, LOW);
LED Command =

LED DelayCommand;
LED NextCommand =
LED StartCommand;
LED_hourDesire =

LED StopCommandHour;
LED timeStart = micros();
}

if (LED_Command ==
LED StartCommand)



{
digitalWrite(ledPin, HIGH);
LED Command =

LED DelayCommand;

LED NextCommand =

LED StopCommand;
LED_hourDesire =
LED_StartCommandHour;
LED_timeStart = micros();

}

}

void HomeScreen()

{

myGLCD.clrScr();
myGLCD.setFont(BigFont);
myGLCD.setBackColor(0, 0, 0);
myGLCD.setColor(255, 255, 255);
myGLCD.print("Hydroponic  Systemn”,
CENTER, 10),\
myGLCD.setBackColor(0, 0, 255);
myGLCD.setColor(0, 0, 255),
myGLCD fillRoundRect (80, 60, 235,
1503

myGLCD.setColor(255, 255, 255);
myGLCD.drawRoundRect (80, 60, 235,
110);

myGLCD.print("Auto”, CENTER, 80);
myGLCD.setColor(0, 0, 255);
myGLCD fillRoundRect (80, 120, 235,
170);

myGLCD.setColor(255, 255, 255);
myGLCD.drawRoundRect (80, 120,
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235,170);

myGLCD.print("Manual’, CENTER, 140);
myGLCD.setColor(0, 0, 255);
myGLCD fillRoundRect (80, 180, 235,
230);

myGLCD.setColor(255, 255, 255);
myGLCD.drawRoundRect (80, 180,
235, 230);
myGLCD.print("Calibrate”, CENTER,
200):
myGLCD.setBackColor(0,0,0);

%= A

y =0;

while (true)

{

LEDO;

if (myTouch dataAvailable())

{

myTouch.read();
x=myTouch.getX();
y=myTouch.getY();

str % = String(x);

str_y = String(y);

if ((xl==1) && (yl=-1))

{

if (x>=80) && (x<=235)) //

Upper row

{

if (y>=60) && (y<=110))//

Button: 1

{

waitForlt(80, 60, 235, 110);

page ='a;



break;

}

if (y>=120) && (y<=170)) //
Button: 2

{

waitForlt(80, 120, 235, 170);
page = 'm};

break;

}

if ((y>=180) && (y<=230)) //
Button: 3

{

waitForlt(80, 180, 235, 230);
page = 'C};

break;

}

}
}
}
}
}

void AutoScreen()

{

myGLCD.clrScr();
myGLCD.setFont(BigFont);
myGLCD.setBackColor(0, 0, 0);
myGLCD.setColor(255, 255, 255);
myGLCD.print("Choose Plant -,
CENTER, 10);
myGLCD.setBackColor(0, 0, 255);
myGLCD.setColor(0, 0, 255);
myGLCD fillRoundRect (80, 60, 235,
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110);

myGLCD.setColor(255, 255, 255);
myGLCD.drawRoundRect (80, 60, 235,
110);

myGLCD.print("Salad’, CENTER, 80);
myGLCD.setColor(0, 0, 255);
myGLCD fillRoundRect (80, 120, 235,
170);

myGLCD.setColor(255, 255, 255);
myGLCD.drawRoundRect (80, 120,
235,170);
myGLCD.print("Cabbage", CENTER,
140);

myGLCD.setColor(0, 0, 255);
myGLCD fillRoundRect (80, 180, 235,
230);

myGLCD.setColor(255, 255, 255);
myGLCD.drawRoundRect (80, 180,
235, 230);
myGLCD.print("Rosemary", CENTER,
200);

myGLCD.setBackColor (0, 0, 0);
myGLCD.setColor(255, 255, 255);
myGLCD print("<", 10, 140);

x =0

y=0;

while (true)

{

LEDQ);

if (myTouch.dataAvailable())

{

myTouch.read();
x=myTouch.getX();



y=myTouch.getY();
str_x = String(x);
str_y = String(y);

if (((x1=-1) && (y!=-1))
{

if ((x>=80) && (x<=235)) //
Upper row

{

if (y>=60) && (y<=110))//
Button: 1

{

waitForlt(80, 60, 235, 110):
page = 's;

break;

}

if (y>=120) && (y<=170)) //
Button: 2

{

waitForlt(80, 120, 235, 170);
page = 'b';

break;

}

if ((y>=180) && (y<=230)) //
Button: 3

{

waitForlt(80, 180, 235, 230);
page = 'l;

break;

}

}

if (x>=0) && (x<=40) &&
(y>=120) && (y<=170))

{

waitForlt(0, 120, 40, 170);

page = 'h’;

break;

}

}

¥

}

}

void PlantScreen(String ScreenTitle,
char ScreenChar)

{

myGLCD.clrScr();
myGLCD.setFont(BigFont);
myGLCD.setBackColor(0, 0, 0);
myGLCD.setColor(255, 255, 255);
myGLCD.print(ScreenTitle, CENTER,
10);

myGLCD.setFont(SmallFont);
myGLCD.print("Temperature ", 80,
80);

myGLCD print("pH- :",80, 140);
myGLCD.print("Water Level ", 80,
200);

myGLCD.setFont(BigFont);
myGLCD.print("<", 10, 140);
myGLCD.print(".",275,65);
myGLCD.print("C",280,80);

= 0

y =0;

phStore = 0;

count = 0;

double ph_high;



double ph low;
double phMean;
double phStoreFirst;
double phStoreSecond;
int phNum = 40;

bool firstMean = true;

if (ScreenChar =='s")

{
ph_high = 6.5;
ph_low = 5.5;

}

else if (ScreenChar =="b')
{

ph_high = 7;

ph_low = 6.5;

}

else if (ScreenChar =='1)

{

ph_high = 7.8;
ph_low = 6.6;
}

unsigned long spray_timeStart;
int spray_Command;

int spray_StartCommand = 1;
int spray_StopCommand = 2;
int spray_DelayCommand = 3;
spray_Command =
spray_StartCommand;

int spray_NextCommand;

int spray_hourDesire;

int spray_secondDesire;

bool spray DelayComplete = false;

int spray_hourTotal = 0;
while (true)

{

LEDQ);

temp = getTemp();

if (temp<50)

{

strTemp = String(temp);
myGLCD.print(strTemp,190,80);
}

if (spray_Command ==
spray-DelayCommand)

{

spray. DelayComplete = false;
if (spray_hourDesire > 0)

X

Counter(&spray DelayComplete,

3600, spray_timeStart);
if (spray DelayComplete’ ==
true)

{

spray DelayComplete =
false;
spray-hourTotal++;

if (spray_hourTotal <
spray_hourDesire)

{

spray_timeStart =
micros();

}

else

{

spray_Command =
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spray_NextCommand; spray_StartCommand)

spray_hourTotal = 0; {

} if (temp<50)

} {

} if (temp>29.0)

else {

{ digitalWrite(SprayPin, HIGH);

spray Command =
Counter(&spray DelayComplete, -

) _ spray_DelayCommand,
spray_secondDesire, spray_timeStart); -

spray NextCommand =
if (spray_DelayComplete

spray _StopCommand,;
true) e

{
spray_DelayComplete =

spray -hourDesire =0;
spray._secondDesire = 15;

spray. timeStart = micros();

false;
}
spray Command =
else
spray_NextCommand;
y {
digitalWrite(SprayPin, LOW);
}
}
}
}
if (spray_Command ==
}
spray_StopCommand)
measure_ph =

{

analogRead(ph_pin);
digitalWrite(SprayPin, LOW);

voltage ph-=5/1024.0*
spray Command =

measure_ph;
spray_DelayCommand,;

h = (voltage ph -
spray NextCommand = P ge p

intercept)/slope;
spray StartCommand;

hStore = phStore + ph;
spray_hourDesire = 0; : P 3

count++;
spray_secondDesire = 900;
if (count == phNum)
{

phMean = phStore/phNum;

spray_timeStart = micros();
}

if (spray_Command ==
strPHPH = String(phMean,1);



myGLCD.print(strPHPH,120,140);

if (phMean > ph_high)

{
digitalWrite(solenoidValvePin2,HIGH);
digitalWrite(solenoidValvePin1,LOW);
}

else if (phMean < ph_low)

{
digitalWrite(solenoidValvePin1,HIGH);
digitalWrite(solenoidValvePin2,LOW);
}

else

{
digitalWrite(solenoidValvePin1,LOW);
digitalWrite(solenoidValvePin2, LOW);
}

phStore = 0;

count = 0;

}

waterLevel =
digitalRead(floatswitchPin);

if (waterLevel == 0)

{

myGLCD.print("low ",190,200);
digitalWrite(pumpPin,HIGH);

}

else

{

myGLCD.print("normal’,190,200);
digitalWrite(pumpPin,LOW);

}

if (myTouch.dataAvailable())
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{

myTouch.read();
x=myTouch.getX();
y=myTouch.getY();

str_x = String(x);

str_y = String(y);

if ((x1=-1) && (y!=-1) )

{

if (x>=0) && (x<=40) &&
(y>=120) && (y<=170))

{

waitFerlt(0, 120, 40, 170);
digitalWrite(SprayPin, LOW);
page = 'aj

break;

}

}

}

}

}

void ManualScreen()

{

myGLCD.clrScr();
myGLCD.setFont(BigFont);
myGLCD.setBackColor(0, 0, 0);
myGLCD.setColor(255, 255, 255);
myGLCD.print("Manual Mode",
CENTER, 10);
myGLCD.setFont(SmallFont);
myGLCD.print("Temperature :", 210,
65);

myGLCD.print("pH ", 250, 130);
myGLCD.setFont(BigFont);



myGLCD.print(".",290,75);
myGLCD.print("C",295,90);
myGLCD.setBackColor(0, 0, 255);
myGLCD.setColor(0, 0, 255);
myGLCD fillRoundRect (80, 60, 180,
110);

myGLCD.setColor(255, 255, 255);

myGLCD.drawRoundRect (80, 60, 180,
110);

myGLCD.print("Spray", 90, 80);
myGLCD.setColor(0, 0, 255);
myGLCD fillRoundRect (80, 120, 180,
170);

myGLCD.setColor(255, 255, 255);
myGLCD.drawRoundRect (80, 120,
180, 170);

myGLCD.print("Acid’, -100, 140);
myGLCD.setColor(0, 0, 255);
myGLCD fillRoundRect (80, 180, 180,
230),

myGLCD.setColor(255, 255, 255);
myGLCD.drawRoundRect (80, 180,
180, 230);

myGLCD.print("Base", 100, 200);
myGLCD.setBackColor (0, 0, 0);
myGLCD.setColor(255, 255, 255);
myGLCD.print("<", 10, 140);

%= 10

y =0;

phStore = 0;

count = 0;

bool SprayButtonPressed = false;

bool SolencidValvelPressed = false;
bool SolenoidValve2Pressed = false;
while (true)

{

LED();

temp = getTemp();

strTemp = String(temp);
myGLCD.print(strTemp,210,90);
measure_ph =
analogRead(ph_pin);
voltage ph =5 /1024.0*%
measure ph;

ph = (voltage ph -
intercept)/slope;

phStore = phStore + ph;
count++;

if (count == 40)

{

strPH = String(phStore/40);
myGLCD.print(strPH,230,150);
phStore = 0;

0?0,

}

if (myTouch.dataAvailable())

{

myTouch.read();
x=myTouch.getX(),
y=myTouch.getY();

str_x = String(x);

str y = String(y);

if (((x1=-1) && (y!=-1))

{

if (x>=80) && (x<=180)) //
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Upper row

{

if (y>=60) && (y<=110))//
Button: 1

i

waitForlt(80, 60, 180, 110);
if (SprayButtonPressed ==
false)

{
digitalWrite(SprayPin,HIGH);
SprayButtonPressed =
true;

}

else

{
digitalWrite(SprayPin,LOWY);
SprayButtonPressed =
false;

}

}

if (y>=120) && (y<=170)) /7
Button: 2

{

waitForlt(80, 120, 180, 170);
if (SolenoidValve2Pressed
== false)

{
digitalWrite(solenoidValvePin2,HIGH);
SolenoidValve2Pressed =
true;

}

else
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{
digitalWrite(solenoidValvePin2,LOW);
SolenoidValve2Pressed =
false;

}

}

if ((y>=180) && (y<=230)) //
Button: 3

{

myGLCD.print("3" RIGHT,200);
waitForlt(80, 180, 180, 230):;
if (SolenoidValve1Pressed
== false)

{
digitalWrite(solencidValvePinl,HIGH);
SolenoidValvelPressed =
true;

}

else

{
digitalWrite(solenoidValvePin1,LOW);
SolencidValvelPressed =
false;

}

}

}

if (x>=0) && (x<=40) &&
(y>=120) && (y<=170))

{

waitForlt(0, 120, 40, 170);
page = 'h’;

break;

}



}

}

}

}

void CalibrateScreen()
{

myGLCD.clrScr();

myGLCD.setFont(BigFont);
myGLCD.setBackColor(0, 0, 0);

myGLCD.setColor(255, 255, 255);
myGLCD.print("Calibration”, CENTER,
10);

myGLCD.print("Acid",73,80);
myGLCD.print("Base”,73,200);
myGLCD.setBackColor(0, 0, 255);
myGLCD.setColor(0, 0, 255);
myGLCD fillRoundRect (160, 60, 290,
110);

myGLCD.setColor(255, 255, 255);
myGLCD.drawRoundRect (160, 60,
290, 110);

myGLCD.print("Record", 180, 80);
myGLCD.setColor(0, 0, 255);
myGLCD fillRoundRect (160, 180, 290,
230);

myGLCD.setColor(255, 255, 255);
myGLCD.drawRoundRect (160, 180,
290, 230);

myGLCD.print("Record”, 180, 200);
myGLCD.setBackColor (0, 0, 0);
myGLCD.setColor(255, 255, 255);
myGLCD.print("<", 10, 140);

if (ph4 _calibrated == true) &&
(ph7_calibrated == true))

{

str_voltage phd =

String(voltage phd);
str_voltage_ph7 =

String(voltage ph7);

str_slope = String(slope);
str_intercept = String(intercept);
myGLCD.setFont(SmallFont);
myGLCD.print(str_voltage ph4,90,95);
myGLCD.print(str_veltage ph7,90,215);
myGLCD.print("Vv*,127,95);
myGLCD.print("v",127,215)
myGLCD.print("slope . :",75,130);
myGLCD.print(str_slope,140,140);
myGLCD.print("intercept :,75,150);
myGLCD.print(str-intercept,150,150);
myGLCD setFont(BigFont);

x = 0;

y.=0;

while (true)

{

LEDQ;

if (myTouch.dataAvailable()

{

myTouch.read();
x=myTouch.getX();
y=myTouch.getY();

str_x = String(x);

str_y = String(y);

if ((xl=-1) && (yl=-1))

{
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if (x>=160) && (x<=290))

{

if ((y>=60) && (y<=110))

{

waitForlt(160, 60, 290, 110);
measure_phd = analogRead(ph_pin);
voltage phd =5/1024.0*
measure phd;

phd calibrated = true;
myGLCD.setColor(0, 0, 0);

myGLCD fillRoundRect (90, 95,120,
105);
myGLCD.setColor(255,255,255);
myGLCD.setFont(SmallFont);
str_voltage phd = String(voltage ph4);
myGLCD.print(str_ voltage ph4,90,95);
myGLCD.print("V*,127,95);
myGLCD.setFont(BigFont);

}

if (y>=180) && (y<=230))

{

waitForlt(160, 180, 290,

230);

measure ph7 =
analogRead(ph_pin);

voltage ph7 =5/1024.0*
measure_phT;

ph7 calibrated = true;
myGLCD.setColor(0, 0, 0);

myGLCD fillRoundRect (90,
215,120, 2255
myGLCD.setColor(255,255,255);

myGLCD.setFont(SmallFont);
str_voltage ph7 =

String(voltage phT);
myGLCD.print(str_voltage ph7,90,215);
myGLCD.print("V",127,215);
myGLCD.setFont(BigFont);

}

}

if ((phd_calibrated == true) &&
(ph7 calibrated == true))

{

slope = (voltage ph7 -
voltage_phﬂ)/(6.86—4.01);.

intercept = voltage phd-
(slope*(4.01));
myGLCD.setColor(0,0,0);

myGLCD fillRoundRect (71,138, 307,
154);

myGLCD setColor(255,255,255);
myGLCD:setFont(SmallFont);
str_slope = String(slope);

str intercept = String(intercept);
myGLCD.print("slope :",75,140);
myGLCD.print(str_slope,140,140);
myGLCD.print(",",173,140);
myGLCD.print("intercept :",180,140);
myGLCD.print(str_intercept,275,140);
myGLCD.setFont(BigFont);

}

if (x>=0) && (x<=40) &&

(y>=120) && (y<=170))

{

waitForlt(0, 120, 40, 170);
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page = 'h’;
break;

}

}

void waitForlt(int x1, int y1, int x2, int
y2)

{

myGLCD.setColor(255, 0, 0);
myGLCD.drawRoundRect (x1, y1, x2,
y2);

while (myTouch.dataAvailable())
myTouch.read();
myGLCD.setColor(255, 255,255);
myGLCD.drawRoundRect (x1, y1, %2,
y2);

}

void setup()

{

myGLCD.InitLCD();

myGLCD.clrScr();
myTouch.InitTouch();
myTouch.setPrecision(PREC_MEDIUM);
myGLCD.setFont(BigFont);
myGLCD.setBackColor(0,

0, 0);

pinMode(SprayPin,

QUTPUT);

digitalWrite(SprayPin,

LOW);

pinMode(floatswitchPin,INPUT_PULLUP
);

pinMode(pumpPin,OUTPUT);
digitalWrite(pumpPin,LOW);
pinMode(solenoidValvePinl,QUTPUT);
digitalWrite(solencidValvePin1,LOW);
pinMode(solenoidvalvePin2,OUTPUT);
digitalWrite(solenoidValvePin2, LOW);
pinMode(ledPin,OUTPUT);
digitalwrite(ledPin,HIGH);
phd_calibrated = false;

ph7 calibrated = false;

LED Command = LED_StartCommand,
page = 'h’;

while(true)

{

if (page =='h’)

{

HomeScreen();

}

if (page =="a)

{

AutoScreen();

}

if (page =='s)

{

PlantScreen("Salad",'s"); //Salad

}

if (page =="b)

|

PlantScreen("Cabbage”,'b"); //Cabbage
}

if (page. == 'l')
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{

PlantScreen("Rosemary",'); //Rosemary

}

if (page =='m")

{

ManualScreen();
}

if (page == 'c")

{
CalibrateScreen();

}

}

Serial.begin(9600);

}

float getTemp()

{

byte data[12];

byte addr[8];

if ( !ds.search(addr))
I

dsreset search();
return -1;

}

if ( OneWire:crc8( addr, 7)
I= addr[7])

{

Serial.println("CRC is
not valid");

return -1;

}

if ( addr[0] != 0x10 &&
addr[0] != 0x28)

{

Serial.print("Device is
not recognized");
return -1;

}

ds.reset();
ds.select(addr);
ds.write(Ox44,1);

byte present = ds.reset();
ds.select(addr);
ds.write(0xBE);

for {inti=0;i<9; i++)
{

datali] = ds.read();

}

ds.reset_search();

byte MSB = data[l];
byte LSB = data[0};
float TRead = ((MSB <<8) |
LSB);

float Temperature =
TRead / 16;

return Temperature;

}

void loop()

{

temp = getTemp();
Serial.print(temp);
Serial.print(" , ")

if (temp>29.0)

{digitalWrite(solencidValvePin1,

LOW):}

else
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{digitalWrite(solenoidValvePin1,
HIGH);}

waterLevel =
digitalRead(floatswitchPin);

Serial.printin(waterLevel);

void setup() {
Serial.begin(9600);
pinMode(7,0UTPUT);
digitalWrite(7, HIGH);
delay(1000);
digitalWrite(7,LOW);
}

void loop()

{

int sensorValue = analogRead(Ad);

Serial.println(sensorValue);
delay(100);
if(sensorValue > 400-)
digitalWrite(7,HIGH);
Serial.printin("LED ON");
}

else

!

digitalWrite(7,LOW);

}

}

if (waterLevel == 0)

{
digitalWrite(pumpPin,LOW);
}

else

szuuiUa-Unlnonluil
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M3a9NITHIUENIN TN

#define BLYNK PRINT Serial
#include <ESP8266WiFi.h>
#include <BlynkSimpleEsp8266.h>
#include <SimpleTimer.h>
#include <Adafruit_Sensor.h>
#include <DHT.h>

#include <DHT U.h>

#define DHTPIN 2

#define DHTTYPE DHT22

#define SensorPin A0 //pH meter Analog

output to Arduino Analog Input O

#define Offset 0.00 //deviation

compensate

#define LED 13

#define samplinginterval 20
#define printinterval 800

#define Arraylenth 40 //times of

collection

int pHArray[ArrayLenth];  //Store the

average value of the sensor feedback
int pHArraylndex=0;

DHT Unified dht(DHTPIN, DHTTYPE);

char auth[] =

"f54d3719f28c475382af9b40054ddB838",
SimpleTimer timer;

float voltage=0;

float pHValue=0;

void setup()

Serial.begin(9600);
Blynk begin(auth, "Bosziio", "14121412");
dht.begin();

// Setup a function to be called every

second

timer.setinterval(L000L, sendUptime);

pinMode(LED,OUTPUT);
Serial.begin(9600);

Serial.println("pH meter experiment!");

//Test the serial monitor

void sendUptime()
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Blynk.virtualWrite(V5, millis() / 1000); if(millis()-samplingTime >

samplinginterval)
sensors_event t event;

dht.temperature().getEvent(&event); {
pHArray[pHArrayindex++]=analogRead(Sen

if (lisnan(event.temperature)) { .
sorPin);

Blynk.virtualWrite(V1, eventtemperature); if(pHArrayIndex==ArraylLenth)pHArraylndex
=0:

}
voltagce = avereearray(pHArray,

dht.humidity().cetEvent(&event); : : yP y
Arraylenth)*5.0/1024;

if (lisnan(event.relative_humidity))
pHValue = 3.5*voltage+Offset;

{
Blynk.virtualWrite(v2, samplingTime=millis();
event.relative_humidity); )
}
iflmillis() - printTime > printinterval)
: //Every 800 milliseconds, print a
void loop() numerical, convert the state of the LED
indicator
{
{
Blynk.run();

Serial.print("Voltage:")
timer.run();

_ Serial.print(voltage,2);
int sensorValue = analogRead(A0);

Serialprint("  pH value: ");
float volt = (sensorValue/1024.0) * 5;

Serial.println(pHValue,2);
float ph = volt*3.5 ; d P

digitalWrite(LED,digitalRead(LED)A 1);
static unsigned long samplingTime =
millis(); printTime=millis();

static unsigned long printTime = millis(); }

//static float pHValue,voltage; }



double avergearray(int* arr, int number){
inti;

int max,min;

double avg;

long amount=0;

if(number<=0){

Serial.println("Error number for the array to

avraging!/n");

return 0;

iflnumber<5){ //less than 5, calculated

directly statistics
for(i=0;i<number;i++)X{

amount+=arr[il;

ave = amount/number;

return ave;

else

ifarr[0]<arr[11%

min = arr[0];max=arr[1];

else

min=arr[1];max=arr[0];

for(i=2;i<number;i++){
iflarr[il<min){
//arr<min

amount+=min;

min=arr[il;

else

iftarr[i]>max){
amount+=max; //arr>max

max=arrli];

else

amount+=arr[il; //min<=arr<=max

Y //if

} //for

avg = (double)amount/(number-2);
}/7if

return ave;
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}

BLYNK READ(V6) // Widget in the app
READs Virtal Pin V5 with the certain

frequency

{
Blynk.virtualWrite(V6,pHValue);

}
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AMARUIN A

pH Sensor Datasheet

Introduction

Need to measure water quality and other parameters but haven't got any low cost pH meter? Find it
difficult to use with Arduino? Here comes an analog pH meter, specially designed for Arduing
controllers and has bullt-in simple, convenlent and practical connection and features. It has an LED
which works as the Power Indicator, a BNC connector and PH2.0 sensor interface. You can just
connect the pH sensor with BNC connector, and plug the PH2.0 interface info any analog input on

Arduino controller to read pH value easily.

Specification

e =

L) I
v
- Lo

SEN0161 dimension

Module Power: 5,00

Clrcuit Board Size! 43mm=32mm
pH Measuring Range: 0-14
Measuring Temperature: 0-60 *€
Accuracy: +0:1pH (26 °C)
Response Time:'s imin

pH Sensor with BNC Connector
PH2.0 Interface ( 3 foot patch }
Gain Adjustment Polentiometer
Power Indicator LED

Precautions

Before and after use of the pH electrode every time, you need to use (purejwater fo clean it.
The electrode plug should be kept clean and dry in case of shart circuit.
Preservation: Electrode reference preservation solution is the 3N KCL solution.

Measurement should be avolded staggered poliution between solutions, so as not to affect the

accuracy of measurement.

Electrode blub or sand core is defilad which will make PTS decline, slow response. So, [t should be
based on the characteristics of the pollutant, adapted to the cleaning solution, the elecirode

performance recovery.




order to make salt bridge soluton to maintain a certain velocily.

NOTE: Differences between the probes, SEN0161 and SEN0169

+ Electrode when in use, the ceramic sand core and liquid outlet rubber ring should be removed, in

Their usages/ specifications are aimost the same. The differences locates at

Longfiring Operation: SEN0169 supports, while SEN0161 NOT, L.e. you can nol
immerse SEN0161 n water for Continuous Testing.

Life Span: In 25 “C, pure water, do.Conlinvous-Testing with them both, SEN0168 can
work two years, while W*mcﬁyhﬁﬁr&m ‘And just for reference, if put
and glkali solution, 25°C, lhe life'Span wauld drop o one year

them in turbid,

(SENO169), 1month{or shorter, SENGIS1). |
Tempretue, pH, turbidity grmm;armmm wespanalot

Wamcl Youan&mem mmm proba mem:mn me wam, whileyou can
onl¥ imerse the frontpart of e arobe SENC 154, tie elecirotediass bulb, into water,
mmmmmmwmnmm Mmrmhwmﬁr

Strongly Acummu: SENMm ammmmngu mwmnm And i
your testing range uwmm M then SENQ161 is capatle-for thal

pH Electrode Characteristics

The output of pH electrode is Millvolts, and the pH value'of ine refationship 1§ shown as follows

{25 *C):

voLnace (mv) oH value vOLTAGR (mV) ol value
41412 0.00 41412 14.00
354.96 1.00 -354.96 13.00
295.80 2.00 -295.80 12.00
236.64 3.00 -236.64 1100
177.48 4,00 -177.48 10.00
118.32 5.00 -118.32 9.00
59.16 6.00 -59.16 8.00
0.00 7.00 0.00 7.00




NOTE: it is normal that if your reading is much different with the table since you are not
reading from the electrode directly but from the voitage adapter, it has convarted the
original voltage (-5V ~ +5V) 1o Arduino compatible voltage, Le. 0 ~ 5V. Se

on Forum

the di

Usage
Connecting Diagram

NOTE
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Temperature Sensor Datasheet

] | DS18B20
12 DALLAS M AXIM Programmable Resolution

1-Wire Digital Thermometer
FEATURES PIN CONFIGURATIONS

Uniqus 1-Wire® Interface Requires Only One
Port Pin for Communication

»  Each Device has a Unigue §4-Bit Senal Code
Stored in an On-Board ROM

»  Mulidrop Capability Simplifies Distributed
Temperanure-Sensing Applications

»  Fequires No External Components

= (Can Be Powersd from Data Line; Power Supply
Fange is 3.0V 0 5.5V

»  Measures Tempenatures from 55°C w0 ~115°C s{gﬂﬁ;ﬁ:ﬁ]
{-67°F w0 +257°F)

»  H0.5C Accuracy from -10°C to +85°C

»  Thermometer Resolution is User Sslectable

from 9 to 12 Bits L L L
*  Converts Temperature to 12-Bit Dizital Word in agg

e : 5 2

750ms (Max) L

s [zar-Definable Nonvolatle (V) Alarm

Sefings
s Alarm Search Command Identifiss md

Addresses Davices Whoss Temperanure is

Outside Programmed Limits (Temperanire RV
Alarm Condition)

s Available in 8-Pin 50 (150 mils). 8-Pin S0P, T0-32
and 3-Pin TO-92 Packagzes (Ds18620)

s Software Compatinle with the DS1812

» Applications Inclade Thermostatic Controls,
Industrial Systems, Consumer Products,
Thermometers, or Any Thermally Sensitive
System

DESCRIPTION

The DS18B20 digital thermometer provides 9-bit to 12-bit Calsius temperanmre measurements and has an
alamm fimction with nonvolatile wser-prograrmeable upper and lower migger pomts. The DSI3B20
commumicates over & 1-Wire bus that by definition requires only ome data line (and ground) for
commmmication with a central microprocessor. It has sn operating tempersnme range of -53°C 0 +125°C
and is accurzte o 0.5°C over the range of -10°C to +83°C. In addition, the D518B20 can derive power
directly from the data line (“parasite power”), eliminating the need for an external power supply.

Each DS18B20 has a unique 64-bit serial code, which allows nmidple D518B20s to fimction on the same
1-Wire bus. Thus, it is simple to use one microprocessar to contol many D518B20s diswibuted over a
large area. Applications that can bemefit from this feanwe include EVAC environmentsl comtrols,
{emperature monitoring systems inside buildings, equipment, or machinery, and process momitoring and
confrol systems.

T4 I 3 regisiered rademank of Mo infsgrated Produc's. inc.
n BEV: 42208
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DS18R20

ORDERING INFORMATION
PART TEMP RANGE PIN-PACKAGE TOP MARK

DS1EB20 =55 C 10 +125°C 3TO-02 18B20
DS1EB20+ -55°C 10+125°C 3 T0-01 18820
DSIEB20VTER -55°C to +125°C 3 TO-02 (2000 Piece) 18B20)
DSISB2-T&R -553°C 1o +]125°C 3 TO-02 {2000 Pieca) 18B20
DSIEB20-SLTER S5C o +125°C 3 1“’0-92 {2004 Pieca)* 18820
DSISB2)-SL+T&R -55°C 10 +125°C 3 TO-02 (2000 Piece)* 18820
DSIER20U 55°Ct0+125°C  3uS0P 18820
DSIEB20U+ -55°C 10 +125°C 8 usop 18820
DS1SB20UTER -55°C to+125°C__ 8 uSOP (3000 Piece) 1EB20
DS1EB20U+TER. -55°C to +125°C 3 uSOP (3000 Piece) 18620
DS1EB20Z -35°C t0+125°C 250 DS518B20
DSIEB20Z+ -55°C to +125°C 350 DS1EB2D
DSIEBMZT&E. -55°C0+125°C 8 50 (2300 Piece) D51EB2D
DSIEB20Z+T&R -35°C 1o +125°C 8 50 (2500 Piece) DS1EB20
+{mnces 3 lgtie= package. 4 7wl anpear on e 00 mom of leacHes cacksges.
T&R = Tape and el

"TO-2 pockapes i fape and reai £an be oriered with Sight or formed leacs. Choose 17 fir Sraigt leacs. Sulk TOHC orders are staight
feads oy,

PIN DESCRIPTION

FIN
NAME FUNCTION
S0 | psop | TO-M
2 )
X ..,' ’35' —.63,'?5 — N, | No Comection
2 7 : Vo Opzonal Vi, Vi, mmst be groumded for aperation in
- * | parasite power mods.

Diata Input'Output. Open-drain 1-Wire interface pin. Also
provides power o the device when usad In paTasita power
mode (3ae the Powering the DSISE20 section)

Gromd

3 4 1 GND

OVERVIEW

Figure 1 shows a block diagram of the DS18B20, and pin descriptions are Ziven in the Pin Descriprion
table. The 64-bit ROM stores the device’s 1mique serial code. The scratchpad memory contsins the 2-byte
temperature register that stores the digital output from the temperanure sensor. In addition, the scratchpad
provides access to the 1-byte upper and lower alarm wigger registers (Tj; and T)) and the 1-byte
confisuration register. The confizuration register allows the user to set the resohution of the temperature-
to-digital conversion to ©, 10, 11, or 12 bits. The Ty, T;, and confizuration registers are nonvolatile
(EEPROM), =0 they will retain data when the device is powered down.

The D518B20 uses Maxim's exchsive 1-Wire bus protocol that inplements bus comnmmication using
oze control siznal. The contro] line requires a weak pullup resistor since all devices are linkad to the bus
via a 3-state or open-drain port (the DQ pin in the case of the DS18B20). In this bus system, the
microprocassor (fhe master device) identifies and addresses devices on the bus using each device’s unique
f4-bit code Becanse each device has 2 unique code, the mumber of devices that can be addressad on one

lofR2
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Solenoid Valve Datasheet

ASUA

Engineering Information

Solencid Valves

Solenoid Valves

of Operation
A solencid valve |5 3 combination of two basic
functional units:
= A solencld (eleciromagnet) with its core
= A valve body contalning one or more onfices
Flow through an orifice Is shut off or.adlowed by
the movernent of the cons when the solenold &
energzed or de-energized. ASCO yalves hawa 2
solenold mounted direcify on the valve body The
core Is enclosed Jn 2 sealed tube, providing 3
compact, leakiight assembly

Direct Acting Valves (Figures 1A, 1B)

'When the solenold 15 energtred In 3 diFect 3cting
valve, the core-directly opens the orlfice of @
Mormally Closed valve or doses the-odfice of a
Mormally Open valve. When de-energleed, 3
spring returns’ the-valve 1o Bs original positian.
The valve will gperate at pressires from 0 pstte
Its rated maximurm.

The forca needed to the valva Is proporticna)
to the orifice sire andﬂgfﬂﬂd prEssure. E %P:m
size Increases, 0vdoes the fonge required. To open
lzrge orfices whie keeping solenold size small 2
Fliot Operated construction Jeused;

=

Figurs 14: 1B:
ey . Deadme
De-Energized Energlzed

internal Pilot Operated Valves

(Figures 2A, 2B)

Mormally, these valves have a pilot and bleed
orifice which enzble them to use line pressure for
operation.

When the solenoid Is de-energlzed, the piliot orifice
15 closed and full line pressure & applied to the top
of the piston or dlap&u'?m through the blead
orifice, providing seating force for tight closure.
‘When the sclenoid i energlzed, the core opers
the pilot onfice, relieving pressure from the top of
the piston or diaphragm viz the outlet side of the
valve. The line pressure then opens the valve by
lifting the diaphragm or piston off the maln orifioa.

Two constructions are avallable for 2-way valves:

= Floating dizphragm o plston which requires a min-
Frum presoee drop aooss the valve toremaln
in the cpen postticn (Figures 24, 28).
s-Hung-type_diaphragm or piston held apen
mechanically. by the solenoid core. The valve
ppens and remains open with zero pressure drop
{Figures 28, 3H)

A gure 38:
zlﬁa o, Momally E%tﬂ&nmnd. o
Dgﬁ Energizad
Manual Reset Valves
{Figures 4A, 4B)

WMarnzl reset valves must be marually l2tched Into
pasition_and will retun to thek ariginal position
orfy when the solencid has been energized or
de-energized, depending on construction

Hgma A4
Un-Latchad, Dio-Enargized
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Engineering Information

Solenoid Valves

ASUO

Types of Solenoid Valves

2-Way Valves

(Figures 1A, 1B, 2A, 2B, 3A, 38)

Two-way valves have one Inlet and one outlet pipe
connection. They are used to allow or shut off fluld
flow, and are avalizble In elther:

Momally Closed - dosed when de-enemized and
open when energized.

Nomally Open - open when de-energized. and
dosad when energlred,

3 Way Valves

(Figures 5A, SB)

Three-way valves have three pipe connections
and two onffices fwhenone |s apen, theother &
dosed, and vice versa). They are comminly 15ed
to alternately apoly pressure o and exhaust pres-
sure from the diaphragm Dperator of '@ control
valve, single-acting Cylinder, of rotary attuator.

i : re S8
Noemally Closed Valve, Normally Closed Vale,
Ds-Energized Erargized

Three modes of operation are avatlable:

Mormally Closad —when the valve ¥ de-energized,
the pressure port Is dosed and the cylinger portis
connected to the exhaust port. When the valve's
energized, the pressure port Is connected fo the
cylinder port and the exhaust port s closed.
Momally Open —when the valve Is de-energized,
the pressure port s connected to the cylinder port
and the axhaust port 15 cosed When the valve &
energized, the pressure port s closed and the
gylinder post ks connecied to the exhaust port
Untversal - allows the valve to be connected In
gither the Nommally Closed or Normally Open
position to select one of two flulds or to divert flow
from one port to another.

464

4-Way Valves

(Figures &A, 6B)

Fourway valves are generally used to operate
double-acting cylinders or actuatars. They have
four or five pipe connections: one pressure, two
geylinder, and one or two exhausts. In Position A,
pressune. s comected fo one oylinder port, the
other & connected to exhaust. In Posttion B,
pressureand exhaust are reversed 2t the cylinder
poets,

Pegae &AC
Foe-Way Vialve, De-Enargzed

66



g
=
=
m
-
=
=

Engineering Information

Solenaid Valves

ASUA

Coil Operating Voltage Ranges
Al coils are designed for Industrial operating voltages
and can be used on the following voltage ranges:

L ! I
Namnal Mormal Rueminad Rermal
Wiltags Ratn | Dperaing Rangs | Volaqe Eaing | Dperating Rane
4 20 [ 5163
0 imz-ia 12 g1 Bl
= - . Faigeis
20 -3 120 -1
450 (4128 11] P 4753

Note: Special colls are requirad for battery charaing
drcults where wider voltage Tanges ae typically
encountered. For thess apolications, spedal
continuous duty Class H colls e avallzbie thatwill
accommodate 2 voltage range equivalent o 12%
over nomindl, 28%; under nominal, and 2 140°F
(60°C) ambdent. Standand mominat voltages e
125 and 250 DC, which translate to-2, voltage
range of 20140 and 1B0-280 respectively Add
prefie "HC™ to the catalog nember, "HC™ prefix &
only applicable to valves with call dlasses FT and
HT. Consult factory for other constuctions.

Most ASCO valves, depending upon construction,
will operate at 15% upder nominal-woltage and
maximum operating pressure- differential and a2
tapable of operating for show pefiads at 1076 over
nominal violtage. For ool dasses other than FT.and
HT, over voitage k& not recommended. For wider
voltage ranges than shown here or for operaing
voltage ranges for spedfc catalog numbers,
please consuft your local ASCO sales office.

Power Consumption

Power consumpéion can be detesmined from the
ratings shown on Indhidual Serles pages. For AC
vahves, the watts, volt-ampere “inrush™ e high
momentary surge ooouming at coil energlzation),
and wolt-ampers “holding™ (the confimeus draw
following Inrush) are given.

The curent rating for Inrush and holding may be
determingd by _dividing the voltage Into the
wolt-amp rating:

fresh ol krush
Amps vullag:

Butging  voit-amp ol

Amgs
DC vaiwas have no infush oJrrent. The amp rating
czn be deiermined by dividing the valtage Into
the DC watt rating:

e
Motes:

1. When 2 valve has'baen enesglred for a long
pesiod, 4he solenold becomes hot and cn be
touched by hand Bor only an, Instant. This 15 a
parfactly s3ie operating temparature. Any excessive
haating will b& indicated &y smoke and the odor
of burningcoll Msulation.

2 Nalves for AC service’ gan be converted to
other AC woltages'simply by changing the coll.
Srilarly, DC yalwes-can be converted to other

DC voltages, When converting from AC to DC, or
vice'versa, consult your focal ASCO sales office

for Instructions.

Solenoid Constructions

Internal parts In contact with fluids are of
nor-magnetic 300 and magnetic 400 serles stainless
steel. In AC constructions, the shading coll Is
normally copper, excapt that silver is mostly used In
valves with stainless steel bodles. Cther materlals
are avallable, when required. In DC constructions,
no shading ooil Is required. Typically, the core
tubes are of 300 serles stainles steal
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Engineering Information

Flow [ata

Sample Problems

Liquids: @

To find Cw: What Cv s required to pass 20 GPM of
oll, with a spedfic gravity of 0.9 and a pressure drop
of 25 psl? The viscosity s less than 300 S5Us@

Solution: Formula 1=

GPM
e —
Fxta
To find Fq (Graph Facton), use Uqoid How Graph
on page 11.16. The Fg factor 15 that comesponding
to 25 psl preseure drop and eouak B The Fsg
factor (Specific Gravity Facton can be obfalned
from the Fsg Chart, and s that comespanding to 9
gpecific gravity and equats 1.05.
Therefora:

20
Rt Ay

Air and Gases:

To find Cv: A valve s reguised to pass S00°SCFH at
an inlat pressure of &0 psig and 3 Ap3 01 10 psi.
Find Cv if the fiuld Is\carbon diaxide at reom tem:
perature.

Solutior: Refer to 10-100 pslg graph ‘om page
11.17. The formula to be wsed k-

SLFH

- Tgxrsgan

Locate Fg at the intersection of 40 psig Inlet pressure
and 10 psl Apd {curved Iines). Read down o Fg.
Fg=1540.

Locate Fsg corresponding to spedfic gravity of
carbon dioxide (5.G.=1.5). Feg=0.81. (Refer to next
page.} Since the gas s a3t room temperature, the
Ft factor can be ignored.

Insert values into formulx

Steam:

To find Cv: A valve Is required to pass 25 lb/hr of
saturated steam at an Inlet presswre of 7 psig and
3 Apd of 3 psl. What Is the Cv?

Solsion: Refer to the Steam Graph on page 11.18.
Ueaformulz:

oy B/

Locate Fgon-graph comesponding to 7 psig inlet
preéssure and 3 pslApY (eunved lines), Fg = 235,

ireert valmes Intp fonmuta:

—a
s 3351 108

For further information; Corsult your local ASCO
sl office.

Notar:

ol Lo Srrmudion el o i are e on LS gelorn

l‘.’.\'lvn::gbim&m AN cormstion s ae rot nECTTTy
iz frv premitre deop
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Fsg Chart
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Steam Flow Graphs
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Relay Module Datasheet

Electronic Brick of Relay

Overview

What is an electranic brick? An tec 0k bidck i an slectronic moduie which ¢an be sssembled iike Lego bricks
simply by phugging In and pulling out Compared %3 traditiona unhversal boards and circult modues assembled with
various ekectronic components, dlectronk: brick has standardized interfaces, phug and play, simplifying construction of
protofype chrcult on one’ 5 cwn. There are many types of electronic bricks, and we provide morne than twenty types with
dferent functions inclading buttons, sensars, Bluesooth modules, ete, whase unctions cover from senaor to motor drive,
from Ethemet to wireless communication via Bluetooth, and 50 on. We will continue to add more types 1o meet B varous
needs of dflerent projects

Electronic brick of relay can be connected to digital L0 port, when the input of S part 15 how level, neay will be under

‘disconnect state; when e Input of § port Is Ngh leved, relay will be under ‘connect’ state It can be connected in
series 10 the LED lights, buzzer or even the loop of 2 sal lamp 50 a5 1o control the state of the switch.
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Specifications

PCB size 350mm X 4.0 X LEim

Working voltage DL

Operating voltage 5 DT

Compatible interfaces 254 3opin infertace and 4-pin Grove intertace

Note I 5 for digil output port, Vsl G for voliage af the comman collecior and graund respectively

Electrical characteristics

Working voltage 4% 5 55 | vbc

Digital input voltage | VOCe 5V ) 0 - 5 v

Working cument { VOT=5V ) : e mA

Maeimum Seftch osment : 2 A

Maimum Seitich &C : 120 VAL

Maderam Switch OC 2 ¥DC
T.:' =

[T -]
1 el I 1=
. 5 y
L WL = = s
e
H o
CROVELT oy <
i 6
2
i
il
E—2
B
EMINAL-2T
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Arduino Mega2560 Datasheet

Microcontroller ATmega2560

Operating Voltage 5V

Input Voltage {recommended) 7-12V

input Voltage (limits) 6-20V

Digital /O Pins 54 (of which 14 provide PWM output)

Analog Input Pins 16

DC Current per I/O Pin 40 mA

DC Current for 3.3V Pin 50 mA

Flash Memory 256 KB of which 8 KB used by hootloader

SRAM 8 KB

EEPROM 4 KB

Clock Speed 16 MHz

the board

uT'esr_r - all Power
Led 13 | Led

MADE &
DENY Ve g7
i\ EAVIT

1
- T AR R NP
\ : 12 a B+ B )
1
\ COMMURTC ATTON
‘f",l'- % (1) '
] o -}
LA ED ire SERRTEeL 24 .l.." -ﬂ.::.. u -
ai, -‘-' ‘ { =¥

0 . ’
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N ARDUTRD €

analog pins|
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Power

The Arduino Mega2560 can be powered via the USB connection or with an extemal power supply. The power source is
selected automatically. External (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or batiery. The
adapter can be connected by plugging a 2.1mm cenfer-positive plug into the board's power jack. Leads from a battery
can be inserted in the Gnd and Vin pin headers of the POWER connector.

The board can operate on an external supply of 6 to 20 volts. If supplied with less than 7V, however, the 5V pin may
supply less than five volts and the board may be unstable. If using more than 12V, the voltage regulator may overheat
and damage the board. The recommended range is 7 to 12 volts.

The Mega2560 differs from all preceding boards in that it does not use the FTDI USB-to-serial driver chip. Instead, it
features the Atmega8U2 programmed as a USB-to-serial converter.

The power pins are as follows:

e VIN. The input voltage to the Arduino board when it's using an external power source (as opposed to 5 volts
from the USB connection or other regulated power source). You can supply voltage through this pin, or, if
supplying voltage via the power jack, access it through this pin.

e 5V. The regulated power supply used to power the microconiroller and other components on the board. This
can come either from VIN via an on-board regulator, or be supplied by USB or another regulated 5V supply.

e 3V3. A 3.3 volt supply generated by the on-board regulator. Maximum current draw is 50 mA.

e GND. Ground pins.

Memor

The ATmega2560 has 256 KB of flash memory for storing code (of which 8 KB is used for the bootloader), 8 KB of
SRAM and 4 KB of EEPROM (which can be read and written with the EEPROM library).

Each of the 54 digital pins on the Mega can be used as an input or output, using pinMode(). digitalWrite(), and
digitalRead() functions. They operate at 5 volts. Each pin can provide or receive a maximum of 40 mA and has an
internal pull-up resistor (disconnected by default) of 20-50 kOhms. In addition, some pins have specialized functions:

e Serial: 0 (RX) and 1 (TX); Serial 1: 19 (RX) and 18 (TX); Serial 2: 17 (RX) and 16 (TX); Serial 3: 15 (RX) and
14 (TX). Used to receive (RX) and transmit (TX) TTL serial data. Pins 0 and 1 are also connected to the
corresponding pins of the ATmega8U2 USB-to-TTL Seral chip .

s External Interrupts: 2 (interrupt 0), 3 (interrupt 1), 18 (interrupt 5), 19 (interrupt 4), 20 (interrupt 3), and 21
(interrupt 2). These pins can be configured to trigger an interrupt on a low value, a rising or falling edge, or a
change in value. See the attachinterrupi() function for details.

« PWM: 0 to 13. Provide 8-bit PWM output with the analogWrite() function.

e SPI: 50 (MISO), 51 (MOSI), 52 (SCK), 53 ($S). These pins support SPI communication, which, although
provided by the underlying hardware, is not currently included in the Arduino language. The SPI pins are also
broken out on the ICSP header, which is physically compatible with the Duemilanove and Diecimila.

e LED: 13. There is a built-in LED connected to digital pin 13. When the pin is HIGH value, the LED is on, when
the pin is LOW, it's off.

» I?C: 20 (SDA) and 21 (SCL). Support I*C (TWI) communication using the Wire library (documentation on the
Wiring website). Note that these pins are not in the same location as the I°C pins on the Duemilanove.

The Mega2560 has 16 analog inputs, each of which provide 10 bits of resolution (i.e. 1024 different values). By default

they measure from ground to 5 volts, though is it possible to change the upper end of their range using the AREF pin and
analogReference() function.

There are a couple of other pins on the board:

+ AREF. Reference voltage for the analog inputs. Used with analogReference().

« Reset. Bring this line LOW to reset the microconfroller. Typically used to add a reset button to shields which
block the one on the board.
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Float Switch Sensor Datasheet

1. Introduction:

£ float sansor is a devics used to detect the level of iquid within a tank. The switch may be used in a pump, an indicaior, an alarm, or ofher devices. Magnefic float sensoris an
electromagnetic ON/OFF switch. 1 helps to sense the level of water present in the averhead tank or sump

1.1 Working:

To complete a circuit, floa! switches uilize amagnetic reed switch, which consists of fwo contacts sealed in a glass lube. When @ magnet comes close 2 the contact. they
become atiracted to each other and fouch, zllowing current to pass through. When the magnet meves away, the contacts demagnefize and will separate (breaking the circuit).

/- ~
agnet

ﬁagnet

Reed Switch in Open Condtion Reed Switch in Close Condtior

Float Sensor which we have used is Nomaly Opened (NO), fhat is when the flcatis atits low point, resting on its betiom clip circuit wil be open and when float i atits high
point, itwill complete the circuil. S0, when the water level goes down float sensor breaks the circut and atiached lec il get off



Specifications:
Electrical Characteristics
Contact form (ASA)
Contact material

Maximum contact rating
Maximum switching current
Maximum carry current
Maximum switching voltage

Minimum breakdown voltage
Temperature Range
Operating temperature
Storage temperature
Material

Case/Nut

Float

Washer

Potting compound
Cable

Testing
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LA

: Ru.

S 10WIVAL
*1.0A

: L2A

: 200V DC.
- 140V AC.
- 240V DC.

- -20 to +80°C.
1 =30 to +80°C.

: PP

7 PR

{ NEP.

- Epoxy.

UL 1007, AWG 24,

Sensors tested 100% for electrical function and operating distance.

Remarks

When mounted near ferromagnetic parts swilching points may vary.
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LDR Photoresistor Sensor Module Datasheet

Specifications

Crperating Voltage: 3.3V {o 5V DC

Crperating Current: 15ma

Ouiput Digital - 0V to 5V, Adjustable trigger level from preset
Output Analog - W to 5W based on light falling on the LDR
LEDs= indicating outpul and power

PCB Size: 3.2cm x 1. 4cocm

LM393 based design

Board Schematic

vCC
8 VOO
0 — - L oura voo =5
RO N m;om' 5T ——Cl
Sensor 4 N e 104
_t_ Tt} GNDY INEG e
2 i s 1P 3 s
] GND A : GND
Kl T— — g\
GND ANy
o
D
R4
T 1K
3
2
XK A
5 AO = Analog Cutput
Pin details

o VOC=33V1o VD0
+ GND = Ground

v 00 = Digtal Quput
+ AQ = Analog Qutput

How to use

+ Photosensitive resistor madule most sensitive to environmenta iht intensly is generally used fo detect the ambient brighiness and light intensity.

« Modul fightcondifons or ight inenstyreach the settreshald, DO port uput high,when fhe exiemal ambient ight inensty exceeds a set threshold fhe module DO output low
+ Digfal output DO directy connected fo e MCU, and defect high or fow TTL, thereby defecting ambient ight ntensity changes;

+ Digfal output module DO' can dirgcty drive the refay module, which can e composed of & photoelectic sich

+ Analog output module AQ and AD modules can be connected through fhe AD converier you can geta more accurate fight inensiy value
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DHT22 Datasheet

Standard AM2302/DHT22 AMI302/DHT12 with big case and wires
Digital relative humidity & temperature sensor AM1303/DHT22

1. Feature & Application:

*Hizh precision *Cut:tending loaz-term stability

*Capacitive type *Exfra companents not needed

*Full range temperamire compensated *Long ransmiszion distance, up to 100 metars
*Relative umudity and teniperanie MegsuTement *Low pOWES COnsumption

*Calibrated digital signal *4 pins packaged and fully interchangeable

2. Description:

AM?2302 owput calibrated dizital signal It applys exclusive digital-signal-collecring-technique and humidity
sensing technology, assuring its relisbility and stability. It sensing elements is connected with 8-bit smgle-chip
COMpAer.

Every sensor of this modal is temperanure compensated and calibrated in accurate calibration chamber and the
calibration-coefficient i= saved in fype of programme in OTP memory, when the sensor 15 detecting, it will cite
cosfficient from memaory.

Small size & low consumption & loaz transmuiszion distance(100m) anable AM2302 to be swited in 2]l kinds of
harsh application occasions. Single-row packaged with four pins, making the connection very convemient.

3, Technical Spectfication:
Model AM2302
Power supply 33-55VDC
Crufput siznal digital sigmal via 1-wire bus
Sensing element Polymer humidity capacitor
Operafing range ity 0-100%FH; temperanrs -40--B0Celsms
Accuracy humidity +-2WRH M zx +-5%RH):  temperatre +-0.5Celsis
Resolution or sensitivity | bumidity 0.1%RH; temperature 0.1Celsins
Repeatability bumidity +-1%8H; temperature +-0 2Calsius
Humidity hysteresis +4{ 3%FH
Long-term Stability +4 5%RH year
Interchanzeability fully interchanseabls




79

4, Dimensions: (unit-—mm)
e n 0
=l = |38 =
= 181 = = 77T &
O T 2]
r 1 g~s“!!
j, rl 1
-] _i.:,T;‘ A
- el lw o - |
R £33 534 B0 OCH =
15 E ) 5 o
= ) (= =
P e munber: 1134 (From fol o right dirscsion) B0 00K
[Bin | Fanci o T |
1 i'ﬂ.‘]J pEner duppl 1 I I )
1 | DALA s i | =
I due -
Standard AM2302’s dimensions as above
Big case’s dimensions as above
Red wire—power supply, Black wire—GND
Yellow wire—Data sutput
5. Electrical connection diagram:

MCU

6. Operating specifications:

(1) Power and Pins

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

(2) Communication and signal

1-wire bus is used for commumication between MCU and AM2302. ( Our 1-wire bus is specially desiened if's
different from Maxim/Dallas 1-wire bus. 50 it's mcompatible with Dallas {-wire bus.)

Ilhustration of our 1-wire bus:
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DATA=16 bits RH data+16 biis Temperature datz+§ bits check-sum
Example: MCU has received 40 bits data from AM2302 as
0000 0010 1000 1100 _ 0000 0001 0101 1111 1110 1110
16 uts RH data 16bits T data check sum
Here we convert 16 bits RH data from bmary system to decimal system,
0000 001010001100 — _652
Binary system Decimal system
RE=652/10=65.2%KH
Here we convert 16 bits T data from binary system to decimal system,
000000010101 1111 — 351
Binary system Decimal system
Tu3E1/10m3f1 T
When highest bit of temperature i5 1. it mezns the temperature 15 below 0 degree Celss.
Example: 1000 0000 0110 0101, T= mimus 10.1C
16bits T data
Sum=0000 0010+1000 1100+-0000 0001+0101 1111=1110 1110
Check-sum=the lz:t § bits of Sum=1110 1110

When MCU send start zignal, AM2302 change from standby-status to nmming-status, When MCU fimishs sending
fhe start signal, AM2302 will send response signal of 40-bit data that reflect the relanive humdity and temperature
to MCU. Without start signal from MCU, AM?307 will not give response sigmal to MCU. One start signal for one
response data from AM2302 that reflect the relative humidity and temperature, AM2302 wall change to standby
status when data collecting fimshed if it don't recerve start s1gmal from MCU agam.

See below fizure for overall communication process, the interyal of whole process must beyond 2 seconds.

Hoea pillsup |Seinot puls w;{- = TraksHiis i
. = - ; 2 R g ‘ i
and wals fog (Reiresdvio | Semsor suiput Senser carput ] bix dana of "1 »ended BL patls up
wensoe's toIpoEac :m:pw. aigal 1 Bt dala ol | i
VI . | 3 - L & TTVYER el L B ‘ |
| ¢ L | 4
! . ] ! :
g a ¥ [} ) i
: i i 5_ E |
GND - e R gy B —— gy g ——- .,’f}if_m_.—.“ RV,
Rawt send Sy send! | Hemaee catpi altemasive data of “0° ar 1" i Sy
- il _._'wl ltm“j{- +Lmd ups el vabis + gulli Tow +
Farasial DRI
Host's signal Sensor's signal

1) Step 1: MCU send out start signal to AM2302 and AM2302 send response signal to MCU
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Data-bus's free status is high voltage level. When communication between MCU and AM2302 begins, MCU will
pull low data-bus and this process must beyond at least 1~10ms to ensure AM2302 could defect MCU's siznal, then
MCU wall pulls up and wait 20-40us for AM2302's response.

When AM2302 detect the start signal, AM2302 wall pull low the bus $0us a5 response signal, then AM2302 pulls
p 80us for preparation to send data. See below figure:

| 108 IS T o SELEDT PUllEup 4=
| XWedlem | | i

8o

Hos pulis Hro | $0us Soqrt dats ransmission
*  |mommumum ' = Sexuor putls fow -
T Ao,

Host's signal Sensor's signal

2). Step 2: AM2302 send data to MCU
When AM?302 = sending data to MCU, every bat's transmuission begin wath low-voltage-level that last 30us, the
following hizh-voltage-level signal's length decude the bit1s "1" or "0".  See below fizures:

Senmar sty by of 0
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= g
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Hoed's signad Sewar's sigasl |
Attention:
L ]

If signal from AM2302 15 always ugh-voltage-level, it means AM2302 is not workmg properly, please check
the elactrical connection status.
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7. Electrical Characteristics:

Items Condition | Min Typical  [Max | Uit
Power supply | DC 33 5 6 v
Current supply | Measunng | 1 15 |mA
Standby | 40 Null 30 uA
Collecting Second 2 Second
penod
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 AM2302 sensor
can recover after working in abnormal operating condition to calibrated status, but will accelerate sensors’ aging.
(2) Attentions to chemical materials

Vapor from chemical materials may interfers AM2302's sensitive-elements and debase AM2302's sensitvaty.
(3) Disposal when (1) & (2) happens

Step one: Keep the AM2302 sensor at condition of Temperature 50~60Celsius, humidity <10%RH for 2 hours;

Step two: After step one, keep the AM2302 sensor at condiion of Temperature 20--30Celsis, humidity
=70%RH for 5 hours.
(4) Attention to temperafure’s affection

Relative humidity strongly depend on temperature, that 15 why we use temperature compensation fechnology to
ensure accurate measurement of RE. But if's still be much betfer to keep the sensor at same temperature when
Sensing.

AM2302 should be mounted at the place as far 25 possible from parts that may cause change to temperature.
(3) Aftentions to light

Long time exposuze to strong light and ultraviolet may debase AM2302's performance.
(6) Attentions to connection wires

The connection wires' quality will effect comnmmication’s quality and distance. high quality shieldmg-wire is
recommended.
(7) Other attentions

* Welding temperature should be bellow 260Celstus.

* Avoid using the sensor under dew condifion.

* Don't use this product in safety or emergency stop devices or any other occasion that failure of AM2302 may
cause personal imjury.



ESP8266 Datasheet

1. Spedfication:
» Voltage:33V.
e Wi-F1 Direct (P2P). soft-AP.
e Current consumption: 10uA~170mA.
¢ Flash memory attachable: 16MB max (512K normal).
Integrated TCP/IP protocol stack.
Processor: Tensilica 1106 32-bit.
Processor speed: 80~160MHz.
RAM: 32K + 80K
GPIOs: 17 (multiplexed with other functions).
Analog to Digital: 1 input wath 1024 step resolution.
+19.5dBm output power in 802.11b mode
802.11 support: b/g/n.
Maximum concurrent TCP connections: 3.

2. Pin Definition:

(o {1 % |

gross |
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PL2303HX USB-UART Cable |
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ESP8266 Pin Description
CH PD Pull high, connect to Vcc +3.3V
Vce Power Supply +3.3V
TXD Connect to RXD (white) of PL2303HX USB-Serial converter cable
RXD Connect to TXD (Green) of PL2303HX USB-Serial converter cable
GPIOO Pull low, connect to GND pin
GND Power Supply ground

The GPIO(General Purpose Input/Output) allows us to access o pins of ESP8266 _ all the pins of ESP8266 accessed
using the command GPIO, all the access 1s based on the IO mdex number on the NoddMCU dev kits. not the mternal
GPIO pin, for example, the pin ‘D7’ on the NodeMCU dev kit 15 mapped to the mternal GPIO pin 13, if you want to
turn ‘High’ or ‘Low’” that particular pin you need to called the pin number ‘7", not the internal GPIO of the pm. When
you are programming with generic ESP8266 this confusion will arise which pin needs fo be called durmg
programming, if you are using NodeMCU devkit, it has come prepared for working with Lua interpreter which can
easily program by looking the pin names associated on the Lua board. If you are using generic ESP8266 device or any
other vendor boards please refer to the table below to know which IO mdex 15 associated to the mternal GPIO of
ESP8266.

Nodemcu | ESP8266 Pin Nodemcu dev | ESP8266 Pin

dev kit kit
D0 GPIO16 D7 GPIO13
Dl GPIOS D8 GPIO15
D2 GPIO4 D9 GPIO3
D3 GPIOO D10 GPIO1
D4 GPIO2 D11 GPIO9
D5 GPIO14 D12 GPIO10
D6 GPIOI12

D0 or GPIO16 can be used only as a read and write pin. no other options like PWM/I2C are supported by
this pin.





