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ABSTRACT

This research has developed the automatic hydroponics plant system to
control the factors that affect the growth of green oak salad, including sunlight,
temperature, and nutrient solution. This system has a plant cabinet and stock solution
tank, which each part has a microcontroller to control the operation of various devices.
The overall system can control of artificial sunlight, the temperature in plant cabinet,
and the stock solution to be stable and accurate. We designed the system to display
sensor data on the website and store data into the database. The results showed that
developed systems could improve yields more than general hydroponics plant
systems with a weight of 26.56 grams higher than the average system. The size, width,
and leaves of green oak salad will grow more than the general system. However, the
automatic hydroponics planting system consumes water and fertilizer more than

general hydroponics system about 26.91 percent.
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2) NFLT (Nutrient Flow Technique) n13Ugnuuuszuuliiansazaiesinemisiva
sunfvuuuHuEsalles Mnfivasldsueendinuunsilnatiy

3) DFT (Deep Flow Technique) L@uﬁzuuﬁﬂqﬂﬁﬂmamﬂLLﬁdagﬂumiazawﬁﬂ

'
o I

Useanas 15 lwuiwns 89 20 wufues ngazinisugnitvuusiulnuvsedaniaunsaasy
1l Fessuuilgdeddtinilumapnamsasaouuumuisuilefisusinuoondiau

4) DRFT (Dynamic Root Floating Technique) tun1sugniiglnglisinudegiu
ansazany uazliomaluauiusniiaiisziumnudndszana 4 wufiues Jeensasansas
InaasfsussquararlvadsutuniininUgn vausilarsazanglvadouiumazkiuisi
o1mAielddmiuiAueInimasansazany

5) FAD (Food and Drain) ilunisugnfiwfidunisuaussninessuu NFT uagszuy
DFT InglansazanssmeinsviaunisugUgnuasnfivegvasnami 9intudassugeen
mudsmaduiuluBes q (nuastnda: dilensugninlalasiuing welianisinzides

@ LA 8 a ¢ & = & A
LAZNITINNITOENUDD YN WUNAIIN 2. NTINN: UDDU YA UAE; 2558.)

duLnesLinvasdsInas (Internet of Things )
< A Y ¢ A a =i % fa & a ¢ s ¢
Juasetnevesing aunsaivsedweasignilslumsaunsaidiannselind wenduas

o s A A ~ ! [P B a 1% 4' 1% v I3
LYULY DT LLaSLﬂi@%?ﬂ%muﬁm"uauma% "NL‘U‘L!ﬂ’]iL‘U@ﬂ’mﬂuLi@ﬂ%@ﬂ%@;ﬂﬁiwmmmLﬂ‘U



'
a

swsuazianiUdsudoyaduuasfuld Sunedidnvesassndszeenliawing q manil
annsasuiuazgnauauanszeglnariuadetneifieglutiagtuldddedunisaiidlenia
dm¥unisysannsseninsdsesiluiussuuneufiames deenaavdmaliinisidiu
Usgansam anuwiugh wazifonafluduaswgia fnqudasdsaziiiendnualianigilag
anunsaszydeyataniziiugUunsaliladila wazaIu1sayinusINAUNIUNILATOY Y
Sumesidniitiogivu LAN WiFi 3G 4G udiu eifervglininnisalinlud a.a 2020 9
fidrunugunsnifiiu loT Uszana 5 wilud1ugunsal (en.wikipedia.org. Internet of things,
[cited 2016 Sep 5])

nslédumedidnvesassndanldsiutunuasnssuagriliamnsaudladgymsing q Tt

NeAINsha Baziibinanaidunisinensidauniugnaua Ao UfeINIsveIlYmse

'
% & a

&nd Baluninfununsnsanansolininensiifedldednsduauazivanganiuiiui
nManEaTIINign Snvadianuisaquanuldesdlndainunsgunsnineufianeslaei
denandlunisdadoyadessuuinietieMdndald fanandniilfaznsaiuanusioinisves
inwasnsgiguaLosnanunsanuANLaz U AsILUS IR LA NdDIns dmuadde

[

Msvendld 10T Aun1sinuns el

awv o d v
NuUBNNYIYD4
(Mayra Erazo et al, 2015) lasonuuunazldauinsedneiduiresiiaadinsu
) A PN ) a Y = . 0 Y
ns3adulsuseuivannuaiu fanni 2.1 Ingldn1sdearsniuuinigiu ZigBee d1msu
L a ﬂy a -dy a 24 s [2 1 1 a 3 U ¥
n5193ngaum il AU Usiaanuduludu feansusulaeenled Fanuadng Bnvadala
AIUANTEULET 81077 Lazkaslulsausou 39uidediiTngussasdieimussuunsivin
sunuatazUszndandanudmivineasnslunisuvumanieuuianats nan1sIvenu
9 = = % v A o % v a a Y
asanaieunssuulignlda ssuundiauelawansdiiiuusgansninlunisdesiulsa
YaanannraIukatiiuyssansanvesdndunenlaenuinseduiadlulsuTeudmwasdoiand

Yaanvau wenaniauifeiidalaviinisnmaiaiieasveulaesnled iedesiuguaiy

Aevea1nnsdutinndadnaie



A 2.1 Tsaseumnzugnimanuiaglisunsuililunisnsiain (Mayra Erazo et al, 2015)

(Francisco Javier Ferrandez-Pastor et al, 2016) lavinn1swmun Ubiquitous Sensor
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mwﬁ 2.2 93UV USN ﬁﬁwm%u (Francisco Javier Ferrandez-Pastor et al, 2016)
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GREENHOUSE MONITORING

Parameter ~ Value obtained from sensor Position of load control swich

e 74 g LEL b b Temperature 230°C ON
. <30°C OFF
Humidity <45% RH ON
>45% RH QFF
Soil moisture 0(DRY) ON
1(WET) OFF

Muil 2.3 MsuansauuiusazReulalunisauaulsadou (Sri Jahnavi Vytla et al, 2012)

(Ken-ichiro Yasuba et al, 2011) laaiunszuuinudeyawuudnludfdmiulsuiou
wngUgnuzilamalulssmaddulagldiaiavieiostiu (LAN) Asn1mil 2.4 nshnsiedeans

209911339 uszuy Ubiquitous Environmental Controlling Systerm (UECS) ifinnsds
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Developed
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-

Fogaing Accelerating

node photosynthesis
node

Al 2.4 szuuiutoyawuusnluliRdmsulsaiou (Ken-ichiro Yasuba et al, 2011)

(Goran Martinovi et al, 2014) l&fmurssuuamuauanmeinialulsuSoudiniuay
froaaninsainideuiild danmd 2.5 way 2.6 Adeildtaseiaudesnisdmsu
msiaunlunavesnisdanisdaneden dddiesetiodueslamelunisiiutoyavei
WUTENINDINA ﬁqlﬂﬂdwﬁué’ﬂﬁﬁwmiwuQL%WW (Expert System) Tagld Fuzzy
Multiple Criteria Decision waga1auaun1sdnnisidududenfimuizandimiulsaiouds
IgdssuiitouTumadiimunduiussuuund HAUBINITIATIEN VoY aNUTN Asldszuui
dauenlranmndeunslulsadounsitasdldndsnudes vonandssuuiinaunty
faflnruusiuguazuniugs lunsvasedldlifianaans 3 ¥da Ao undema nindtuay
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A 2.5 saseunauaumeaningininiadeuils (Goran Martinovi et al, 2014)

Data fusion
Indoor fixed measuring point
o Sou mosmturs (Watermank) |
*  Soil lempersturs [PT1000) —_—
s Mg (WCPHIA) \
: SUSPOT === MSSQL
| << SunSPOT ODBC AP Database
 Mobile measuring station S bw sawon. —
: ?"""’:.....""""" :-..... - G”’ -— ........“““' i Actuators inside the
s Nroeses RN B R -r ;__ I controlled microclimatic
| Wrsstengsuson | IEEE 802,154 =
SunSPOT / + Ol radister #2
*  Bamic lght

Outdoor weather station L’ s e
'« cozges(rosaren) | | | / 7 + Ventiator 82
o R ety (BOBHEVE] s Wty
: :wnﬂ:ﬂm *  Adcitives pump
. ::-ul-nﬂuﬁ —_— . w:::
. H_ : “M'm'l
o vare + Boot wndon 12
T Piuviomes | SunSPOT NI USB + €O injector (ot implemented)

A 2.6 lassasenldlunismvauanimwinaeululsasou (Goran Martinovi et al, 2014)

(Yukimasa Kanedaa et al, 2015) lﬁﬁwmszudsaﬁauﬁmmulﬁuu'ﬁ%mi Sliding
Window based Support Vector Regression (SW-SVR) Faa1nit 2.7 war 2.8 Fudunis
vhunedeyaiiievialdlunisugnity szuulsadeunuusnlusifoifvazaudoyaidnduse
nsaiauivlnvesiituarldtoyamarilumsnuauanimuindenlulsaiou wansmeaes
nUN1IIeREIEN1T SW-SVR Tikan1sviunefigniesuazusiugt 1 SW-SVR duan

FuueuRanainveansiuentsgadululasiauis 59.44 Wesidud uazdeyadildlunis
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Seudtanasdnlneiade 43.07 Wesiud uenanidmuintinaaavesuzilamad

Ugnlagsyuumbhiaueiiinduds 1.54 wih Welileufiunisugnuzidemauuuisuni

Greenhouse

.
: & Robust :
L -
- nsor iboot
» Sensor node SENso E
- : etwork -
: ; : ‘- .' 3 g
. 2 Maobile | I
: - p— - < router o Aaricult AL
i Sink node Gateway PC 3 nasre
. n '-__. (OnenBlocksA7) = d=i=5 :2- i -““’ﬁ
. : : Mobile
. 4 . router DBMS
E &_—:' — . AR P .- gy
e e s Wk ) User interface
- . .- L ]
429MHz band Serial Wired Power Database
1EEEB02.15.6 communication LAN line connection

AN 2.7 15985 19U8958UUNAIUANAN N INAUTULTATBY (Yukimasa Kanedaa et al, 2015)

' v
fala Y

AW 2.8 Wumesiiaadslulsadou (Yukimasa Kanedaa et al, 2015)

Flow of solution

1 : IWater JElectrical conductivity
Supplying Lank SEMSOr  sensor

(M. D. Pabiania et al, 2011) latauassuunisaiuauuwuuliaeaeeladiniunis

Ugnueidamauuulinu Tnensnaasadunsiueuiisunisideiuninud 400 MHZ fu 2.4

[
v

GHz InsAnaN vasve0UNTaevlauanladfnIng 2.9 wazliueesNAnaauantfanIn

i 2.10
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Specification 2.4 GHz Band Wireless Module 400 MHz Band Wireless Module
Chip CC2420 CC430F5137
(Texas Instruments) (Texas Instruments)
Frequency 2405-2480 MHz 420.25-429.75 MHz
{(Bandwidth) (5 MHz interval 16ch) (12.5 kHz interval 40ch)
Protocol Based on [EEE 802.15.4 standard Based on IEEE 802.15.6 standard
Bit rate 250 kbps 7200 bps
Transmit power 10 mW 10 mW
Power supply 3volt DC 3-volt DC

A 2.9 WiBuWguAMEnYrvadliga 400 MHz U 2.4 GHz (M. D. Pabiania et al, 2011)

_____________

w0 000" T TR 000
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AW 2.10 Wuwesfinasdlulsaseu (M. D. Pabiania et al, 2011)

NANISNAABINUINNITIBEIUAIIND 400 MHz HuiwazlAsUNanSENUTaenINg1U
AMUD 2.4 GHz lunudnsinisanidedeya (Packet Error Rate: PER) tug1u 400 MHz i

Insn1saLdeteyatounitgiu 2.4 GHz Faludiulugaves 400 MHz dullilsddunisds

¥
v ! s v

ayalmidleteyadilulifs (Retransmission) dwisululuga 2.4 GHz ldfifladduil 9n3deil
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Plantlink
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Fuwaziaan wWeaadunsisdszdriulunissainsuldld uenanigldausasudeyasn

U

WYHUNBWE TomnurIenisiisiouuugUunsalileds

AW 2.11 s9UU Plantlink (https://myplantlink.com/)

Harvestgeek

Hussuuiifindnnsiauedeiussuu Pantlink fe THduwes sunieisiines
uazmsdousedunosiiniussuunandiiienansternumunanade fanwd 2.12 gunsal
2¢dl SensorStation fiviuthiilun1singaumaiiveseiniauaziin euFuuazAainduuag
Aanuguuneluiy Aanudunsass wazfreaiveulnoenled Fsannsauszgndld
aneluanu Tsadeunsessuulslasluiing dsluszuvasil HarvestBot flagdelunisdsdoya

WGaldn1uLa193
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‘Q’ AIR TEMP.

v |IITII||||I

PLNT 414
. 1|I|r 0

Ll -

s L) ™
s gl ] "‘w 0 {

Qo BWS | WE

Tt fam 41

autnmation a
aPg E
\ /

AT 2.12 S2UU Harvestgeek (http://www.harvestgeek.com/)

Bitponics

ndnn1sadefuszuy Harvestgeek Tnerdussuudiomiolumsvhaunuuiugiuds
sonuuumliugnitnuuulelnsluiindlse fanmd 2.13 szuvavidesseiuszuuaasuay
fiduwesnldluszuuie Wuwednmainaimnudunsasis Wuwesnsainoumaiuas

Ay uenaniidaiiudndmivdelnuaziduinfielfamsamuquannszeylnaviods

nale

A 2.13 szuu Bitponics (www.bitponics.com/)
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1w 1 ° v a = < a
nquegdmivided Ae Wnadanulda (Green Oak Lettuce) Faiduaznaaay
serinnsugnitglalaslutinduuudnludfvaznmsdanitvlelastudinduuuund
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1) gugnivglelasluiinduuudnluid@ (Plant Cabinet)

Tuduvesduanity Sanudnalderafiflonmun 1.2 fadiuns 1ulased Fsazaae
ﬂaqﬁ’u'?a@LﬁuaﬁuﬁLﬁmmﬂmm%umsﬂuﬁﬂqﬂﬁﬂLLazLﬁ'umfmLL%@LLiqmmmaqﬁU@uﬂﬁﬂ
meluduandnUszneulusmednlivawaniion duviannudu duseuigeinie diuves
waslgn dmvenduwesingungll druvenduiseinseduih wasduvesiafuiuas
{8 Yurnvesdiioonuuutuarning 100 lwuRiuns 812 100 lwuRluns wargeINiy 110
uiang Ssuiiluuaulasnignasionin 1 msaans aunsadgndnadalddiuiu 16
#u uslazfuilszegieangarudnanayiniu 20 wuRluasvin q Au YagildBadnagldlnude
wazYanildvimiaiivindu azldvie PVC urugudnansaunn 2 fh Beusofuilelisedy

uwnauwiiuade dmsuduaniivlalaslulinduuudnludd wansdanini 3.1
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i 3.1 gugnitvlelasluinduuudnludi@

2) fawaudy (Stock Solution Tank)

o (% a

Tuduresdmaude Taquanazldozglifondulassdiuieatugugn dmsuds
naudetuazUsznaulumedunule A wazduiude B Aflvuawiniu Ao n313 10 wuRiuns
17 15 lufuns wazgs 10 wufwns dvsuiuledilduszann 1.5 a5 wazaziives
o [ Y s ! ' H v ® * ! v & + H = 1%
dwduiuiianunaedngdiasdugdaunude ludivesdaunudedraziivuin nde 35
a a a = < + T A £ £4
WUAWAT 877 35 LWURLAT UWavad 25 lwuflung daganunsaiiudeiinnauudilauseanu
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gunsafildlun1smaaas
LED Grow Light

Jugunsaiiaauaueaifiesluguanin Suasuanifioazdieliivdnaszsiuasls
Tndidesfunamuanmusssund gunsaiazivaon LED $1uau 100 $u 1udnuuy Double
Chips naaabl LED siavium 39 LED wuy full spectrum taedinanueniuassied wasduas
U 65 Maen AMULTILEIUTELIN 630 ULULLAT D9 660 Ululums wasdN19 1w 17
NaBA UAULIILEAS 460 UULUAT WASFFINIIUIY 4 viaen TANNE1ILET 610 UILULUAS
Waadv17 AAINE1ILES 14000K 919U 12 iaen dUNILIAAINNENILEAS 730 Unlwluns 1
NAALAE Laeg] ANNEIAAY 410 WiluwAs 1 Baen qﬂﬂiﬁﬁasi%wﬁﬂawu 1,000 Jae 14
wsesdlith 220 Thadt warldnszualuiih 600 Sadwent dwsumiddeiilald LED erow light

IneilnadanuazAIn1san 3.1 wazgunsalfasauaunaiioy wanssanInig 3.3

M13197 3.1 AUANYELAYTIUavdEATaY LED grow light

AMANYML EUEGHBLL
Number of LED 100 pieces
Chip Type Double Chips
Power 1000 Watts
Weight 2.8 Kg
Size 39cmx 27 cmx 15 cm
Input Voltage AC85~264 V
Lux 1 m /31400, 1.5 m / 12530, 2 m / 3230
Working Current 600 mA
Lifespan 50,000 Hours

Working Frequency 50/60 Hz

Color/Wavelength Full Spectrum

Working Temperature | -20 degree to 40 degree

Lighting Area (Sgm) 8Sgmto10Sgm/1M-2M

Noise Level 50 DB

Lumen 110V:26890 / 220V: 26789




21

AENEME 51889

LED Color Red: 630nm, 660nm: 65 Leds / Blue: 460nm: 17 Leds /
Orange: 610nm: 4 Leds / White: 14000K: 12 Leds /

IR: 730nm: 1 Led / UV: 410nm: 1 Led

S
Goan S =
SN

S, SIS

.ll'l|.|‘.‘
AR e
e ae

ST Freaadsa

-
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-
-
L]
-
L]
-

BRI TR U N

A0 3.3 LED grow light
(ﬁuwaqmw https://indoorgrowledlights.com/best-cob-led-grow-lights/)

¥
a v A

AmSusLUsTidm3U LED grow light fiflnasienisadaiulnvesiiv S

1) PAR %38 Photosynthetically Active Radiation vJuf1fiueniisuSunamesainy
g19uas (Waveleneth) Tugas 400-700nm vesunasinilawas Fepinanue1iwaslugag
fanan Wutnuemuasiifivsslestiientsduassiuasuosi

2) PPF %38 Photosynthetic Photon Flux tJun1siaaiiuanuisalunisasne PAR
Yoaunasiilauanifoiut?l (Mmol/second) Inatlunsinusedndnmvosunasiidnueas
withy Wldduitininfiesuldmusourssuasiiiauamiol

3) PPFD %38 Photosynthetic Photon Flux Density {unsiasiuruvenasiisndu
sonsdunssiuaiinglésu (Mmol/m¥/s) Geenilifudnfiddalunisiden LED grow light
LAENSINTEEEvaLMasTITinua iosnsveviannunastilauasdinases PPFD

4) DLI wie Daily Light Integral {uvssuawunndiiiglasusetu (Umol/m%/d) il
Jueftanunsavenlgin fusesniswaduwsasTulssunawiile iWelvifigaunsowsaydula
adnafindl lunuised teMmuinssesvauazAn PPFD 989 LED grow light wudn aniaaei
SEEW9 60 WURLATIENIurass uiauatLaz iy aziid1 PPFD tadeUsyuia 400

[

Hrmol/m?/s Fadussezivanzan wavagldiludeyalunisainguaninvesnuided
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[

dmsugnsruans DLI Dudsil

DLI :LE” (1)
10

Ine?  DLI Ao Awesnastanfiiglasudeiu (Mmol/m?/d)

PFDD fio $1uiuvesnasfisndunenisdansvinadiiglasu (Umol/m%/s)

t A9 LANTULEIRDTU (S)

=

Fadnilvaaduinan 12 Falus azvinlilaan DL windu 17.28 (@9A1 DLI windy

€

17 Wuanvngavdmsunsdgndnadn) deu Tunwidetagliuasiuiivdaus 06.00u. fis
18.00u.

wHULwaLies (Peltier)

Hugunsaitadrennuiu Geannsodsundsnuanufeuliiuanundulagly
wannsveamasludiany3a (Thermoelectric) 91nnsUassnuSousanuduniaazls
anududnaunis Tnswdumaiiosildlunisnaassiivuinniie 20 wuRwaswazens 20
wudluns Usenoulumemafiessiuiu 4 wdia lamasludn 240 306 wssulnidn 12 Tad

waznseualii 20 woud AuSNYAELALIILAZIDEATDINUNALTIES LARIAINITIN 3.2

M131991 3.2 AUENYELALTIUaLIBYNYDILKUNALTES

AENEME s18azden
Size 20 cm x 20 cm
Number of Peltier 4 pieces
Power 240 Watts
Input Voltage DC 12V
Working Current 20 A
Number of Fan 4 pieces
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AW 3.4 uRumafiesonn 20 cm x 20 cm
(ﬁuwmmw: https://th.aliexpress.com/item/Free-Shipping-Water-cooling-DIY-cooler-
large-heatsink-200-200mm-4chip-peltier-module-200W-more-
powerful/1779228891.htm(?fbclid=IwAR0Z6VLDACbPY8AealY3REUCDLZ7TVEZF Tkulzja
5Ix1bozCJpS9DmMKVEQ)

o ° | a Y a Y % I3 9
NANNITNIUVDILNULNALNYTUY LLURYUNR I UAMUTBULUUN QQ']TILW‘W'] Iﬂﬂ"ﬂ‘rb’

91dEN13AUN10IBIaNATOUIINYATN g Tigeludganiigamnglian Faaziinlviie
Tliuazanusiedng dmuenuideiaglduselevinnduiiduanudu nanfe 39y

U

sznenszudbiiuununaiiissuasazldinaugaaudueonainduidanubunszangly

Y = ° 1 a a
ﬁS@Uﬂ@M@UQﬂ AN 3.5 LLaﬂﬂﬂ'ﬁ‘V]']\‘ﬂusﬂa\iLLNuLW@ﬁﬂJ@Laﬂ‘Wﬁﬂ

HEAT
ABSORBED
(Cold Side)

HEAT( !
RELEASED

Positive
(Hot Side) Negative

=] o ! a c a
AN 3.5 ﬂ'ﬁ“Vl'N’]‘LﬁJ’eNLLNUL“V]EJ%I@J@Laﬂ‘Vl’iﬂ

nelype
semicanductor

p-type
“ semiconductor

(ﬁuwaamw: https://frozentec.com/technology-principal/)
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Plastic Solenoid Valve

o s 8 aa a 6o v o H ¢ 1% |
Lﬂm’mmaLaﬂmauﬂaw’mmmmwmmﬂ‘waﬁumm Qﬂmmﬂizﬂauwmsmwm
0.5 %7 gunsaillagldlvinseuanse uaslinowesloduasn (ZE-4F180) vuia 12 Liad dmsu

UanseUansvinanu 7w 3.6 wanan1myesgunsal Plastic Solenoid Valve

AT 3.6 Plastic Solenoid Valve
(ﬁm“uaﬂmw: https://www.lazada.co.th/products/12v-12-nc-plastic-electric-solenoid-
valve-magnetic-i125122258-s131184485.html)

NI tazldlwduesningr dmsunisiatanisanetnluszuu Ineledueeninalay

Ansefuatgensludiunisdneundndmands wazinnesenitedwandeduduan

%9 NodeMCU agdsdyaaludsBiadimaniuaun1sialiningda
NodeMCU

Jugunsallulasneulnsataesiiannsadearsuuuliansld Tugauszneuluse
ESP8266-12E ifilulasnoulnsatassuunn 32 bit mirgAnusuvuLaYAINY 4 MB uas
luga Wi-Fi AflianeniAwuy PCB aglum anunsadeusafuvidyainmig 4 I 1wy GPIO,
PWM, 12C SPI way ADC 18wy gunsaidsnaaldlwidss 5v fraasauaulidssdmiu
gUnal 3.3V warldnszualiiingean 800mA wen9INLEsd 1/O Digital (3.3V) $1u7u 16 91
wagld USB dmuiendensufinnefieidoulusunsuniuaunisineu fmi 3.7 uans
luga NodeMCU
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AR 3.7 NodeMCU

(ﬁmmaqmw: https://shop.pimoroni.com/products/nodemcu-v2-lua-based-esp8266-

development-kit)

eATeild NodeMcU dwfufudayannibumesifietnunaiuaunisieuves
gunsalsing 9 neluguan 1w LED grow light, wiuwaiiies, dosing pump, solenoid valve,
Jundwariuoinia Wudu venanddnhmihiisuandugesauaaig 1 wu Wuwesin
gaungiiuazaniy Wuwesinsedud Wuwesiadauiunin-rng wasdumesiarinis

Wliihveein Wudu
Arduino UNO R3

\ugunsaililasnoulnsaiaeiivihuihisznanateyasinduwesuisiin neud
gdanalsiiu NodeMCU gunsaldsnanlidn ATmega328 (A13f 16 MHz) Siniagaand
uway 32 KB uazusy 2 KB Mlwidsssewing 7 89 12 v fsefuusadulndh 5 v (TTL) anansn
\3oudefu Digtal /O '1¢ 14 pin waxdl Analog Input 6 pin ATWTl 3.8 WARIN TNV

lulasmaulnsiass Arduino UNO R3

AN ® h?ﬂ‘l‘ll‘lﬂ
- el o )
& umntm;ll

aaaaaaaaaaaaaaaa

AW 3.8 Arduino UNO R3

(finvesnm: https://www.arduino.cc/)
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51ad (Relay)

Dugunsaifiauaunisidaniedanszualiii Gsuitedadld rRelay 2 vliniiio
AauANN1sYIUluEIuRee

1) daunrvguniaileAda nasliaubulugugn ludiuiazldiiad
12VDC 20A 250VAC 1 Channel G4A-1A-PE OMRON Solid State Relay Ssanunseldiulvan
I#usssuluiia DC uaz AC 3Uussfugegn 20A LilpUAUMTIUTBILNLINALTBS A9

3.9 WanINNYaIluga Relay 20A

nwil 3.9 luga Relay 20A
(ﬁm’maﬂmw https://www.ebay.com.au/p/12vdc-20a-250vac-1-Channel-G4a-1a-pe-
Omron-Solid-State-Relay-Module-for-Arduino/14004751620)

2) druwmvnunisilansetanisiiiasadinuazdivaus ludwiazldlugasiad 1
Channel 7ildiulyanlawsadulniii DC uag AC Suusadulagegn 10A WieAluANNISUANTE
ﬂﬂ%aﬂqﬂﬂ‘ﬁﬂj 191 LED Grow Light, Solenoid valve, Dosing pump Judu 2nil 3.10 wang

nnwasluga Relay 10A

AWl 3.10 Tuga Relay 10A
(ﬁu’maﬂmw https://www.thaieasyelec.com/products/components-th/1-channels-

relay-module-high-low-level-trigger-detail.html)
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Le'fiumua%'i'ﬁqmwgﬁuazﬂmu%u (Temperature and Humidity Sensor)

% ¢l Yo a & v < cal a v o
Jugunsalnldingamaiinazanudunigluguan Wuwesnegluusiauguanagyiy
wiidsloyafnredoansivdmlimnuiuvesdugnineduloyalianeiiiodeaisiu Feei
Tigamglineluduandmnuduiimunzandmiulgnity seasidunronduieasuu uana
= ° [ = < (5 a
ANTNN 3.3 UASEIAIUNINY 3.11 LEAALFULTDTINGEUNAI

a

M151991 3.3 AuanuzLareaslBunv LT uwesTnguunll

Y

AENEAY EUEGHBLT

Operating voltage 3Vto5V

Power 2.5 mA

(max current use during conversion (while requesting data))

Accuracy Good for 0-100% humidity readings with 2-5%
Good for -40 to 125°C temperature readings +0.5°C

Sampling Rate No more than 0.5 Hz (once every 2 seconds)

Size 15.1 mm x 25 mm x 7.7 mm

a

a < s v
AN 3.11 FYULTDIINDIUNNU

(‘ﬁu’mmmw: https://www.thaieasyelec.com/products/sensors/humidity-

temperature/grove-temperature-humidity-sensor-pro-dht22-detail.html)
<@ LAY %
LEULYDIINONTINS IRAYD U
Wudumesdwsuinsnsnisivavesin auia 0.5 92 Tnedl Flow rate range 1~30

dnsrowndl dmiuseazidenvetaunal uanslananisned 3.4 wagdnsunmi 3.12 wand

W inensin1stuavestin (G1/2 Water Flow sensor)
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ARANYE sgazden
Working voltage 5Vv-24vV
Maximum current 15 mA (DC 5V)
Weight 43 g
Flow rate range 1~30 L/min
Operating temperature 0 °C~80 °C
Liquid temperature <120 °C

Operating humidity

35% ~ 90% RH

Operating pressure

under 1.2Mpa

Store temperature

-25 °C ~ +80° °C

Store humidity

25% ~ 90%RH

mwﬁ 3.12 G1/2 Water Flow sensor

(ﬁuwaamw: https://www.thaieasyelec.com/products/sensors/g1-2-water-flow-sensor-

detail.html)

WUasns193ALn (Water Sensor)

Wuduwasnldnsiaduin Inednvusvauduesaziiidualsnauwansalsduuu

LY PCB W1afitnunmzuuanenadwadil aguia Short circuit ¥u ¥inlianunsansiasuinle

° 1Y < s o o Y N
AMMNIULBULYDIRNTIVIVUUN LLﬁﬂﬂlﬂﬂ\‘iﬂ?‘W‘Vl 3.13
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m‘wﬁ 3.13 Water Sensor

(ﬁmwaﬂmw: https://www.thaieasyelec.com/products/sensors/liquid-air-level-

flow/grove-water-sensor-detail.html)

Ay v ¢ v J Y v H 1 = ¢ v J [ v A
MAdellddugesainaiieinseauiiluvie PVC mqﬂﬂimmﬂﬂmmwmmwm

Toyaludalulasmeulnsiaesiiniuau Plastic Solenoid Valve Livesnwssautnluninuili

AsuwasliieanasioauAaIN1sVeINY dmsuTeadunvesgunsal

< & v 1 < 1
LYULYDIINAIAIUUUNTA-ANS

o, & 5 ag v Y] & A ) Y] a ¢
LUUL%UL%@im%Wﬁ’JQ?WﬂQWNL‘U‘Nﬂiﬂﬂif’]@n\ﬂuuq aqﬁﬁUﬁqﬁJaSLaﬁJﬂsﬂa\?QUﬂﬁm LRI

1ARINN197 3.5 BAZAMSTUNINT 3.14 LandusasinAanudunsa-ang

=] LY a < (5% 1 I 1
M13194N 3.5 amaﬂwmzuamaazL@&JmmLenul,ézjai’mmmmﬂuﬂsm—mﬂ

ARANYE pEGHGEN
Voltage 5V
Size 43 mm x 32 mm
Measuring Range 0- 14 PH
Measuring Temperature 0-60°C

Accuracy

+ 0.1 pH (25 °C)

Response Time

< Imin
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i 3.14 Analog pH Meter Pro

(flnvesnm: https://www.amazon.com/DFROBOT-Industrial-Real-Time-Electrode-
Controllers/dp/B01D01PPOU)

Wuadnsiadaainistluninlun

Judumesnldnsiaiaanisiiluiinlud dwsuseaziBenvesaunsal

LARILARINITIN 3.6 wavdmSunNIng 3.15 wanuduirasinaini1su i Tun

=] LY a < s v J o -
M99 3.6 ﬂmaﬂ‘l%u%LLEW?’WEJagLE)EJWU’ENL%UL‘U@TJ@W]WW‘U’]DLW?N’&UU’]

ARENEUE pEGHGHT
Supply Voltage 30V~50V
Output Voltage OVv~34V
Measurement Accuracy +5% F.S.
Support Detection Range 0 ~ 20 ms/cm

Recommended Detection Range

1~ 15 ms/cm

Temperature Range

0~40°C
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OO0O

ooooonoo""

il 3.15 Gravity: Analog Electrical Conductivity Sensor
(ﬁm%mmw: https://www.thaieasyelec.com/products/sensors/gravity-analog-

electrical-conductivity-sensor-meter-for-arduino-detail.ntml)
N9V LAIDINBNITINY

N13ATIVADUANUYNABIVBITLUUNHAUIT U FIFLAzATIRaRUANUNI g ludY
#1139 loun drwnnuaunistisawuudnludf daunrvauanudusnluld® wazdiuauay

nsuanenuudnluds
n1sasesTuUlgninuuUdnludi

dmsunsadeduandnuuudmluifesuuinisvinueenilu 4 dw leun
1) dauanuaunsiikasuusnlugd@

Tugquilazuszneuludie LED Grown Light vuia 1,000 Sas fidushasisuaunn
WigufidnwarlndlAvaiunaseniing wazazdl NodeMCU fviutiiinuaunisiliadauas
fsnanlag NodeMCU agfnsiodoansiudumesidnilefanarlutiagiu damnneglutianan
flsidnudusosliuasiufivuds NodeMCU agauau Relay Tlansviauvesgunsaidily

e lunmandufumnegludisiaiideddvivad aunsallvuasaziUaTuuilagdnlulis

[
v A o

MmAfeilAmualrginslikaniuanegsening 06.00u. fia 18.00u. 15U Code HiguULanS

&N 3.16
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begin
connect to Wi-Fi;
while connected then
config time zone GMT +7 from timer server;
get current time;
if current time => 06.00 and current time <= 18.00 then
switch on LED grow light;
else
switch off LED grow light;
end
end
delay 3600 seconds;
end

A9l 3.16 Pseudo code v83 LED grow light node

2) dumuauALiusnlula

Tudruiarusznouludouiumaidio surnniie 20 wufums uazen 20 lwuftng
ymihilirnudunielugugn Tagagsl NodeMCU ruaumsilnnselnivianududaas
mvaugunilfivanzay Jsgungiazeglutag 20 esmwaioa i 25 serwaldoa
Fuwesingaunginieludugnivdsioyadaisvesguuyginn 4 5 uii uenaini uriuna

a s a o ° o < o N e v & 4 o ° o
LWSﬁQ%NWﬂﬁNﬁWWiU@@ﬂUWNLEJu@@ﬂﬂ']ﬂGnLWﬁLVlﬂiﬁLMﬂﬁ@UﬂﬁjﬂJWUWLLUaQUQﬂNﬂ d1913U

Code \WiguvasdiumuauAudusnlud® uandladaning 3.17 uazamd 3.18 auaisu

begin
receive temperature value from sensor node every 5 minutes;
if temperature <= 20 then
switch off peltier;
else if temperature >= 25 then
switch on peltier;
end
end

A 3.17 Pseudo code vos peltier node
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begin
query sensor value every 10 second;
average temperature value;
if timer == 300 seconds then
send average temperature value to peltier node;
set timer to zero;
else
increase timer by one;
end
end

AT 3.18 Pseudo code ¥4 temperature sensor node

3) drunruaunsnandeluusnluds

ludiuilazusenauluaig Dosing pump 311U 2 A3 dmsugaansazany A uay B

a

wagileduosdnd Sruau 2 f Andefuansesiidedifuguants wagdndaufnda
Frudrsvosnauts Sedudsdenrotudugniiieliminlunlasign dwiunismamjedy
desvuuvdosthidunluguauiesiuiu 12 Aasuda dauves Dosing pump wUdasans
azany A $1uau 0.06 Ansadlui Ensrduvests A B ity 5 3 deth 1 809) wazda
omafirassliludAviaeiuiheg lnsagshmihfimuisvansaraelfdful sz
10 w1t wdantdu Dosing pump zUdesansazats B s1uau 0.06 Ansaclutn waviy
omATEUENUsEIa 10 WiTt Fandaannnssuaunss pH tag EC Sensor 2g¥1n137A
A1 lnen pH vesdeaslaussana 6.5 (A1 pH ﬁmmsﬁﬂumiﬂqﬂﬁﬂaé’m%agjssmwm pH
6 fla pH 7) uazAn EC azldszana 1.3 (e EC mnzanlunisugninadaazegsening 1.1
fla 1.7) dlenantaiadaFousosuda daunauipasUdestnludaduan Tnefidumesinuium
nslvavesveaamdsanidslodrlulugugndnie uarluduvesiugnasiiduiwesivi

mihinszauvesweuvalvenluausziuveslelviniiaus dmsu Code Wsudmsudiu

1%
v a

AuANMINENELUUSALLLR wiadu 3 da Jauandladsil

3.1 anuzvenilunlasUgninauasdsledng
1{lo NodeMCU fstoyaaingrudeyaudinuinaniugveswlasugnlifiviuasduiu

Jo319u87 5200900 solenoid valve wisUassinainatvensadludidoauninduwesin

[% ]
% o 1% S v a Y 1%

SEAUUNDLLIWADUINUIDITEAUNABINITHAT (USTane 12 8a99) Szuuazs solenoid valve

(% gj a . Ao+ o + A a 1+ o aa o
WAIINUUILLIN Dosing pump a9 A 2gN19U Imsaz@mﬂqamﬂmﬂuaqa Wnannuul

Y
LY

ag lawagldiaanlunisviaudszana 60 3undl Feavvililausinademindu 60 38 sudu
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ansdnlddmiunandy (Jo 5 3% siein 1 &n9) antdussuvazidaludnienaniiayde
A Ty Tagazldnaiuszunm 5 W19 1dsantuszuuazyinauludiures Dosing pump

fifede B lagldiiaiusyana 60 3und wazduiagyinanudnasilagldiaaidn 5 uii wasain

D

Mumeavinaulan Solenoid Valve luduiiweudeseninadelanazgugnaziinanu oy

sxUansillaunindumesinssiuinfigugnazudusiou dmsu Code Wisnvosdiunauy

Y Y

QU+

TuyarmiluiUasaninaardsledng uanalafanmi 3.19

9

begin
get status from database;
if mode == W and status == empty and tank == empty then
while water sensor not detected then
switch on solenoid valve (water);
end
switch off solenoid valve (water);
set mode to A;
end
if mode == A and status == empty and tank == empty then
switch on dosing pump (A) 60 seconds then switch off;
set mode to B:
end
if mode == B and status == empty and tank == empty then
switch on water pump 300 seconds;
switch on dosing pump (B) 60 seconds then switch off;
set state to W;
switch on water pump 300 seconds then switch off;
while water sensor (plant) not detected then
switch on solenoid valve (fertilizer);
end
switch off solenoid valve (fertilizer);
end
end

AN 3.19 Pseudo code vasduNaNUgluvazuluulalgnituazdadedng

3.2 anugvealuluasugnisansiiuiasialedng

18 NodeMCU Astayadingiuteyaiamuinaniusvesudaslgnaesnisiiudonas

+ |

duiudednauds ssuvaganfunismloudvantugvesiitunlaslgnituazdeledng

U+ o

nanfevznaudosaziniuliludiledinsy aundudaslgnazudusioulinfudes dwmsu

Code Wignvasdrunaudeluvauzmirlundaslandeenisiiuuazdadedns uanslafaning

3.20
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begin

get status from database;

if mode == W and status == f{ill and tank == empty then
while water sensor not detected then

switch on solenoid valve (water);

end
switch off solenoid valve (water);
set mode to A;

end

if mode == A and status == fill and tank == empty then
switch on dosing pump (A) 60 seconds then switch off;
set mode to B;

end

if mode == B and status == fill and tank == empty then
switch on water pump 300 seconds;
switch on dosing pump (B) 60 seconds then switch off;
set state to W;
switch on water pump 300 seconds then switch off;

end

end

AW 3.20 Pseudo code vasdiunauleluvugnilunlasugnaesmsiiuuazaededng

v

3.3 anugvenhlunlaslgnasanisiinuasisdeiide

\ie NodeMCU fstagadmngiudeyanainuinaniuzveswlasuandesmaiulenas
dafudednuds szuvanUatuiniioniudnussann 5 wiil neuazdaseunludaguan &

1%
Y o

' H ! < § v v A ' s <3 v =2 ! +
sruvazUaesiluauninduire finseauinsuasiouiniiuudl 3svgaddesle
d1m3U Code WisnvasdiunauleluvasminlunlasUgndesnaiuwazdaleile uanalass

AW 3.21

begin
get status from database;
if status == fill and tank == full then
switch on water pump 300 seconds then switch off;
while water sensor (tank) not detected then
switch on solenoid valve (fertilizer);
end
switch off solenoid valve (fertilizer);
end
end

A 3.21 Pseudo code vasdunaneluvazmirluwlasignasenisifiuuagdadeiide
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4) damﬁu%gaumLLamwm’J’a;ﬂa

ludruilazvimihiAvdoyannduires saulufsaaniugsneg Mnaduluszuy
wazRzildluiuananatayaniuIandse (Real-time) lnganunsnesungseasidunlanail

4.1) druiudeya

o o 1 2 v & o ] = & v | <

dmiudinutoyaiu agldgiutoya MySQL Faginuteyadinuiaziduiwesivun
Tuszuu deyaiiuiieuananawazaouzeng o ladsil

- ANEOUE IAWA @01UEYINISIUAUALELARLAEY @01USYRIN1SUATALNUYINAIY
@ [ %,’ % a a, I ] <@ 9; ¥
WU anuzvesszAudiluguan aatuzvensilalatueniAvesiaiuinluguan anue
Yoislanselaleduegandiseningugnuazasle anmuvesseauiiludsly anuzves
nsdatatutnludede anuzveinsilaUnleduesanainvasstludely uaganiuzaog
N1591191U4%84 Dosing pump ludady A uazdele B

- Ananndwees laud Argamgiuarannuiuluduan Aanudunsaaavesde

wazAnslihvesdeth ArUSunahilnaandsuasdduan

4.2) drunananadoya
dwsuduilarsudeyanin NodeMCU uduansmavuiulednuianase deluduil

1 ¥ v [ + = | Ay vo [ 6
VLLAAIFADIUTMNNE) ‘U@QQUQﬂNﬂLLagﬂ\‘iNﬁN‘U‘S saml‘dmmwimummLeaul,ezjaﬂueumzuu

dmSud LA INATRYALARIAIN NG 3.22

Automated Hydroponics System [ Status: online ]

Grow Light (Plant Cabinet

12 Litres

Water Flow

Water Level (Stock Solutian Tank)

il 3.22 druansradoyariuiuleg
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drufiudeyauazdiunaninatoyaiu ssviuswiulaeidisirsoddniiesd1ain
Wuweslnuaud svuaniatayawazinuaflasuatlugiutdoyariui Taduwesinunuiegs

selfuseleminnnisiadeyaangudeyaiiielfidudeulvlunisinuresssuy

5) gnudeya
& v v < 1 q‘ 1 6 1 - v =
sruuilagldgiudaya MySQL 1AUA191n NodeMCU Hegmugunsalsng o iiveduiin

1 =3 Ao & = £ & ! [ o &
AazinuanugNandulunisuseuiana %agm@uagdmzuwumaamﬂu 11 91979 AU

5.1) asnanuAnsilinUauasuaniiion (table led grow light)
Tudruflaziiuaraniugveanisila (ON) wsedn (OFF) 989 LED grow light
waziiuAnIadufinasluguteya Feaziudeyaundegiuteyann 9 1 9alua Wefinis

MTIVFOUAIINNADITD9LI8139710 NodeMCU MiRineagiu LED grow light s1vazidunilan

Y Y
(%

o o &
mayjaiumimmmu

id_led status datetime

5.2) manuANsilaUnduvitaanudu (table peltier)

Tudutiaziuaianiugyainisits (ON) w3alUn (OFF) vaswnalfisswaziiu

'
' =

Aatuiinaslugiudeya Jaazinudeyannassinaiiiesivdeuaniueg sieazidunilan

[

Yoyalun sl

id_peltier status datetime

5.3) mM31iuAIgaMRuazANTY (table_temperature)
TudutiaziurmgaunglivazanuduaindugesneglunuasUgnuaziiua

waniduiinaddugiudeya ssuvaztuiintoyann 9 5 Ui waazdin13nTIa0UIIAgnNll

Ao vy 1 A48 o = Y & 1 oa | = v A a v
Maladuafignivaaaavseld dnduanfvazliduiinasgiudeya s1eaziBeniiandoya

Y

Tumnsnadinedl

id temp | temperature |  humidity datetime
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5.4) ;aAueszRuiluguan (table_water level)

ludrutlaziiuArantugvesszauinlugugn wu dndu (Full) n3ewfiuun
d‘ U 90}

(Fil) waztAvAwiatidufinadlugiudeya Feaziivdeyannaseiiszrudnasuaniuy

[

a a [ IS dy
i’]EJﬁ%LE]EJWW@WUE)JJUaIumT‘IQN JU

id_water_level status datetime

5.5) msrafiuasunadeinlugugn (table_water)

TudrullaziivAarlsuiainivaesasguan Inaludrfivewnailvaniu

Fuwesindnsnisivavesin uazituaafiduiinadlugiutoya Jsaziiudeyannasand

N v

vosmalvarnuduees Tvazdunilandeyalunisiedifl

id_water value datetime

5.6) miwLﬁumamuwaﬁamiazawm@mmi A (table_solution_a)
Tudruilaginuaniunisalvingru (Working) %58 58n15%1914 (Idle) ¥o9ds

a13azan8s19e19s A wastiuaantuiinaslugiudeya Jaaziiutoyaynnasan Dosing

%9 Y

a o

pump Waguaa e MuaziBunTlantoyalunnsiedsial

id_solution_a status datetime

5.7) a91uAUAIEn U UDIAIEN5ara185199113 B (table_solution b)
Tudullaziiuaniunisalyingiu (Working) #se 58n15vn9u (Idle) vasdisansazans
51991913 B uaziiuaianvuiinadlugiudeya Feaziiudayannasefl Dosing pump

Wasuan1ue svazideaantaualunisiadinadl

Y

id_solution_b status datetime
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5.8) asnanuAmAutdunse-ana (table_ph)
Tudutiasiiuaianulunsavsensvesasazatusinemisnegludwmands waz

[ 1 Ao = £ = 13 ¥ [P (Y VY < 4
m‘umLaamuummﬂugm%yja PIVELNUVBUANNATIULUDUVDI N AIFAUNANULYULY DT

Y 9

[

= a [ = dy
37863[@8@7«6@%@&”65{,1&@73’]\‘]&] JU

id _ph value datetime

5.9) msanuAnNsilid (table ec)

luduilaziiuaAainisinliihesansasaresinermsiiegludwaule wastiuad

narituiinadlugiudeya Jwzinudeyaynasuliedveavarduiaduiduges s1uasiden

1%

Handoyalunnsnadeail

id ec value datetime

5.10) s AuAAUEYDINTSUABENAINAULN (table water source)
Tudruilaziiuaniunisalyingiu (Working) %39 $9n15%191U (Idle) UoeUnada181
[ 1 A o e [ = =3 ¥ 5 a . a
waztiuAanTuinaslugiudeys Feazinudeyannaseil Solenoid Valve WWaguanue

a a & YV a v -dy
MeaviBuntiantoyalunnsnadeail

id_water_source status datetime

5.11) snsafvadszanadeinludmande (table_solution)
luduiaziiuaaniuzvasszavinludwmandy wu ddu (Ful) wieiiuidl (Fil)
wagtivaantuiinadlugiudeys Fazinudeyavnasiiissautiilasuaniuy sieaziden

[

Handayalunnsnailsiail

id_solution status datetime
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A999 4.1 MITUTIUTIBUTENINAT pH Way EC Minauanszuudnludfnayseuuuni

9 - STUUDALUIIA szuuUn@

AIIN : ; : :

A1 pH A1 EC A1 pH A1 EC

1 6.5 1.3 5.6 1.8
2 6.6 1.3 5.8 1.7
3 6.5 1.2 5.7 1.9
i 6.4 1.3 6.0 1.6
5 6.5 1.3 5.7 1.7
6 6.5 1.3 58 1.8
7 6.6 1.3 5.8 1.9
8 6.5 1.4 56 1.8
9 6.4 1.3 5.9 1.8
10 6.5 1.3 5.7 1.6

Aade 6.5 1.3 5.76 1.76
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Automated Hydroponics System [ Status: online ]

Grow Light (Plant Cabinet) Peltier (Plant Cabinet) Farilizer A (Stock Solution Tank) Ferilizer B (Stock Solution Tank)

24 C 58 % 0.0 0.0
Temperature Humidity Potential of hydrogen Elecrical conductivity

Temperature Sensor (Plant Cabinet) Humidity Sensor (Plant Cabinet)

0 Litre Working

Water Flow Status

Waler Level Sensor (Plant Cabinat) Water Flow (Plant Cabinet) Waler Source (Stack Solution Tank) Water Level (Stock Salufion Tank)
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Automated Hydroponics System [ Status: online ]

Working [o] ]

Status. Status.

Grow Light (Plant Cabinet) Pellier (Plant Cabinet) Fertilizer A (Stock Solution Tank) Ferlilizer B (Stock Solution Tank)

24C 58 %

Temperature: Humidity

0.0

Electrical conductivity

Temparature Sensor (Plant Gabinat) Humidity Sensor (Plant Cabint) pH Sansor (St ank)

0 Litre

Wiater Flow

Waler Level Sensor (Plant Cabinet) Waler Flow (Plant Cabinet) | Waler Source (Stock Solution Tank) Waler Level (Stock Solution Tank)
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Automated Hydroponics System [ Status: online ]

ON @ Idle Working

Status Status.

Grow Light (Plant Cabinet) Fertilizer A (Stock Solution Tank) Fertiizer 8 (Stock Solution Tank)

58 % 0.0 0.0

Potential of hydrogen Flectrical conductivity

24C

Temperature

Temperature Sensor (Plant Cabinet) Humidity Sensor (Plant Cabinet) pH Sensor (Stock Solution Tank) E.C. Sensor (Stock Solution Tank

0 Litre

Wator Flow

Wiater Level Sensor (Plant Cabinet) Wiater Flow (Plant Cabinet) Water Source (Sleck Salution Tank) Water Level (Stock Solution Tank)
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Automated Hydroponics System [ Status: online ]

Grow Light (Plant Cabinet) Paltiar (Plant Cabinet) Fertilizer A (Stock Solution Tank) Fertilizer B (Stock Solution Tank)

24 C 58 % 1.3

Temperature Hurmidity Electrical conductivity

Humidity Sensor (Plant Cabinet)

Temperature Sensor (Plant Cabinet)

0 Litre

Water Flow

Water Level Sensor (Plant Cabinet) Water Flow (Plant Cabinef)

Water Source (Stock Solution Tank) Water Level (Stock Solution Tank)
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Automated Hydroponics System [ Status: online |

Grow Light (Plant Gabinet) Fertilizer B (Stock Solution Tank)

Peltier (Plant Cabinet)

1.3

Electrical conductivity

24 C 58 %

Temperature Humidity

Temperature Sensor (Plant Cabinet) Humidity Sensor (Plant Cabinet) pH Ser

12 Litres

Wiater Flow

Waler Level Sensor (Plant Cabinet) Waler Flow (Plant Cabinet) Water Source (Slock Solution Tank) Weler Level (Stock Solution Tank)
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Automated Hydroponics System [ Status: online ]

Grow Light (Plant Cabinet) Palfier (Plant Cabinat) Ferilizer A (Stock Solution Tank) Ferilizer B (Stock Solution Tank)

22C 70 % 6.5

Temperature Humidity Potontial of hydrogen

Temperature Sensor (Plant Cabinet) Humidity Sensor (Plant Cabinet) pH Sensor (Stock Solution Tank) C_ Sensor (Stock Solution Tank

Q) dle

Waler Level Sensor (Plant Cabinel) Water Flow (Plant Cabinet) Water Source (Stock Solution Tank) Water Level (Stock Solution Tank)

12 Litres

Water Flow
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Automated Hydroponics System [ Status: online ]

OFF

[o][=] @ [o][=]

Stalus.

Grow Light (Plant Cabinet) Fertilizer A (Stock Solution Tank) Fertilizer B (Stock Solution Tank)

19C 72 % 6.5

Temparature Humidity Potential of hydrogen

Temperature Sensor (Plant Cabine) Humidity Sensor (Plant Cabinet) pH Sensor (Stock Solution Tank E.C. Sensr (Stock Soluti

12 Litres Idle

Wiater Flow Status.

Waler Level Sensor (Plant Cabinet) Waler Flow (Plant Cabinet) Waler Source (Stock Solution Tank) Waler Level (Stock Solution Tank)
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Automated Hydroponics System [ Status: online |

Grow Light (Plant Cabinat) Fertilizar A (Stock Solution Tank) Fertilizer B (Stock Solution Tank)

)

Electrical conductivity

26C 53 %

Temperature Humidity

Temperalure Sensor (Plant Cabinet) Humidity Sensor (Plant Cabinet) pH Sers;

12 Litres Idle

Water Flow Status

Water Level Sensor (Plant Cabinet) Water Flaw (Plant Cabinet) Water Source (Stack Solution Tank) Waler Level (Stack Solution Tank)
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Automated Hydroponics System [ Status: online ]

Idle

Status

Grow Light (Plant Cabingt) Peltier (Plant Cabinet) Fertilizer A (Stock Solution Tank) Fertilizer B (Stock Solution Tank)

58 % 6.5 1.3

23C

Humidity Potential of hydrogen Electrical conductivity

Temperature

Temperature Sensor (Plant Cabinel) Humidity Sensor (Plant Cabinet)

2 Litres Working

Water Flow Slatus

Water Source (Stock Solufion Tank)

Water Level (Stock Solution Tank)

Water Level Sensor (Plant Cabinet) Water Flow (Plant Cabinet)

(%

Al 1-9 nswansadeyaruiuledlunsdifiansasarelugugnannitseauiagli




56

Automated Hydroponics System [ Status: online ]

@ Working

Grow Light (Ptant Cabinet) Paltier (Plant Cabinet) Fertilizer A (Stock Solution Tank) Fertiizer B (Stock Solution Tank)

- -

Temperature Sensor (Plant Cabinef) Humidity Sensor (Plant Cabinet) pH Sensor (Stock Salufion Tank E.C. Sensor (Stock Solution Tank)

@ Working

Waler Level Sensor (Plant Cabinet) Waler Flow (Plant Cabinet) Waler Source (Slock Solution Tank) Weler Level (Stock Solution Tank)

23C 58 %

Temperalure Hurmidity

12 Litres

Water Flow
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Automated Hydroponics System [ Status: online ]

Idle Working

Status Status

Grow Light (Piant Cabinet) Peltier (Plant Gabinet) ‘ Fertilizer A (Stock Solution Tank) Fertilizer B (Stock Solution Tank)

- -

pH Sensor (Stock Solution Tank)

12 Litres Idle

23C 58 %

Temperatura: Humnidity

Temperature Sensor (Plant Cabinet) Humidity Sensor (Plant Cabinet)

Waler Flow Slalus

Water Lavel Sensor (Flant Cabinef) Water Flow (Plant Cabinet) Water Source (Stock Solufion Tank) Water Level (Stock Solution Tank)
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Automated Hydroponics System [ Status: online ]

ON

Idle

Status

Status

Grow Light (Plant Cabinet)

Fertilizer A (Stock Solution Tank) Fertilizer B (Stock Solution Tank)

58 % 6.5 1.3

Humnidity Potential of hydragen Electrical conductivity

Temperature Sensor (Plant Cabinet) Humidity Sensor (Plant Cabinet) pH Sensor (Stock Solution Tank)

12 Litres Idle

Water Flow Stafus

Wialer Level Sensor (Plant Cabinet) Waler Flow (Plant Cabinet) Waler Source (Stock Solution Tank) Waler Level (Stock Solution Tank)
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Automated Hydroponics System [ Status: online ]

Grow Light (Plant Gabinet) Peltier (Plant Cabinet) Ferilizer A (Stock Solution Tank) Ferilizer B (Stock Solution Tark)

58 % 6.5 1.3

Humidity Potential of hydrogen Electrical conducivity

Temperalure Sensor (Plant Cabinet) Humdity Sensor (Plant Cabinet)

6 Litres [o][5]

Water Flow Status.

Water Level Sensor (Plant Cabinet) Water Flow (Plant Gabinat) Water Source (Stock Solution Tank) Water Level (Stock Solution Tank)
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Automated Hydroponics System [ Status: online ]

Grow Light (Plant Cabinet) Fertilizer A (Stock Solution Tank) Ferlilizer B (Stock Solution Tank)

@ 1.3

or (Stock Solution Tank)

21C

65 %

Temperalure

Humidity

Temparature Sensar (Plant Cabinet)

12 Litres [o][<]

Water Flow Status

Waler Level Sensor (Plant Cabinet) Water Flow (Plant Cabinat) Water Source (Stock Soluition Tank) Water Level (Stock Solution Tank)
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