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ABSTRACT

Nowadays, automatic control technology is applied to control many systems.
This technology makes it convenient for users to operate various systems. This project
presents automated hydroponic system. The proposed system consists of water
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31]171: 2.1 m3ugndnlelasluiing wuu NFT (Nutrient Film Technique : NFT) [1]

svuu NFT fdedeslunislilulundousdrsussimnalng (osarniiiflvaly
szuuseineiianudeuazauun vilfsnfivuneinie Sniseaandivesasaraisiiieo
Iuarusnity uazguugiivesansazansiigeiulussozinaiu q vilinuaudinani
lusmomsieiinsFeundaduaniy Jaesdinmsidsusinemsveslusasiioniafeu
Ffedunisugnaaeszuy NET Tuefeuiu Svldimsdessgnlveniunifuly vlifiaans-
Souaraulussgnunn uenaniduinlieendiausnissdaiessdnsiunniivly
Junsenudenssgiulaveslnluwlasian



\lesdneszuy NFT uspuuiifiinlussdgniles Waidailgymliidades
vhliszuuinimgamaviiny snugadussesaai q wtlimnfisuisuiniiugniy
meld Fefunisgninessuuifsasiiszuudsesih dlunsddlniiAndades

ugnninisugnisdududedanuiludesnmsianissnemsitnduedied
Tnslawiznsdifiugniivergdu 1oy usilena, win e+ dwmsunisugnitvenydu 1ty

Aneng 9 MsUgnifissuiaruauansilndy (ECQ) uarAramlunsa-ans (pH) dregs
579UGNUUU NFT waneeiesuin 2.2

UT 2.2 fapgss1eUgniuy NFT [1]

$9Ugn NFT ansnsavinainianeing 4 lavateviia iy Indieddu (PE), Indl
flanae-lssl (PVC) Tniuasnana wa= asudnsrsiihannlany Weswiniseilidy Snvieds
flanwfeuazaunin auninswessisugn NFT dmsudgnifnuuisidnyialedsening
10-15 cm Uags19UgnAIundng 20-30 cm dmiumsugnivsuuinlng Wy uzilaimne,
WAIND1, LAUAIEY 18

PmgessRiiazanlinasiiu 10 m visdidesnseUgnitenaiuly
dlvftasydulaliadiae nsfndesemsiilimiuandodivanan Weldasavans
Inasnuansdumidludaaisdnsdunisvesnsidediasain deleandiauaiunse
azangadluluansazasléd uavansararulidsey o 9alagandanialusns snadgn NFT
sviin1seenuuuliiidendn q nelunadedrsuidguisasinislualiaivaue

melusedgn

1.2 seuvdnan DFT (Deep Flow Technique) g inafianisugnlnel
Tnivudaglunsugussyansaratesinemisie Inefissiuarsazarelunivuzugnassi
ANANUTEUI0d 15-20 cm LAAIANFUN 2.3 §3T2UU DFT Ul 2 WUU A UN1SUyuigu
A158¥01851981915 wazkuuldnainia nsdgninlaeiftindeunisugnuuuassun
< vag dda 1Y) amd val 1 ' i i Y
Feanunsodgnlaflufinduaadn Ine35ddaelilivesinssenituiulgnivaisazaiesig
pMsivUsrunm 3-5 cm e lvsindnuiediugneinia waguidruegluaisazaiesi
e sty Anhugnldauagtenygnlussuuil leun dnlve EnAuluifiogdu Ysvanm 20-30

@ 1 @ o @ s = 2/
) wu dnavi, Ands, Anlu s



gﬂ‘ﬁ 2.3 msugndnlalaslufind wuu DFT (Deep Flow Technique : DFT) [1]

i v 5 - @ 1 ¢
ALAUTBINITUGNAILTEULYIAN DFT iWussuufianuisadaudanigunsal
amdaliireudaudasugunsallunisugnlaasaan wu dmanafn, naeslu, 81ei
s o 3 g = < 5 o < o
wanadn, dadr, vamd vas uagliddgyvisesmsvindinsanluraenluigninin
o 1 [} ’E’ P = =l o = g =4 =
Wesansnazudegludrniivsuinuin sinisiinsyuutudl nisssuuifiveinia
' a v v = o | w i o 9 w )
ludanansuld Wesnsniivdeenisesndiouslugaiiaidingts inliuszndalni
lolusgaumils Bnvisszuuign DFT Haudavgulumsugnitvldnainvaisvile
Teiduilieuresnisugnetesyuuiian DFT fis n1sugndesrasdsuseiui
o W < < < a a a & o wal W a
Tiwngauiveng iy iesndeRuadyibvlauiiasinundu sialuisaesnisyiune
= < 3 o & W v @ w5 7 a va & 4 :
sendlauiisinundu siliduandesuSuanseiuiniildUgnasitelmfniuiionniasening
FInAuRANTY warsesimsUSulimutzanaSesssaznallunisusuanuazUsuna
o e = oy o l 4 Rialle” Wl A o a a 1 & o
#suan dedgugnyiinisanlivusaumeanssauinsuiulUsusnfisdaasgiulaldifing
L= a ‘n} L4 o - a 1 1 ! ey a = = v oW Q”.t J
vaoansvAvitlulleRelafuluud dendwaliiumeavsinnsasayiulnle dadulugas
ot or g £ bl o o 4 %3 o
nawesn1sUsuanseRugUgndasdanneinsiuansesnvosfimdunan wazmasusuan
o ‘ﬂl 1 A o U e 1 1 o 1 a
sravihatlwinnandutesniniivaiuisadsuilafninnanaisiu fivmuly 1w ada,
o Y v o o 4 o v ) v
ANN21969, AZY 1aY vin1sanseiuinas Wedneyugnlaussunm 28-30 U (Wuan
Tulwiziudn) e WdenyUanliusyanas 40-50 Ju wazsivinlulidigneinseinia
P uazuruUgnuszanm 1-2 inch lnglisinuglutusezane 2 Tu 3 @wvessin
nslilassainveddzugniudeuse iWesnndessuhminvesilunssusugn
a3 LY v v & & 4 A 1 o v ¥ o
nihmindeudnann uagdessndfisugnuuiiui 9 Sfuuddiisud mndesnsuuiiuiu
- v v a o o & o o B LY o v
fveusidieainisimasunia ielvtuudusmenazfuiminvedfzugnls uaziluszuy

+

9
UgniideslduimnaniuazJeroutnannn Waweuiunisugniassuudu 9 diunisssuny

q Y
81MAIINAIuA1BLUAIUgnIEUY DFT ldaiusavinld iflesaingndesagudulny
wienanainildugn vinldnsszuieeimaninduaiswdasdgndusuuuldansaiild
o o a & <l ] v o & da o
Jafnifatymnisssuiavesdesiiilulddte lnslaniznisugninadn vieReniidnvas
[~ &
WunuLae

1.3 ‘i:UU?’idﬁ’]ﬁﬂ DRFT (Dynamic Root Floating Technigue) L@uizvuﬁﬁ

£
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nsviuruReIiusEUY NFT A Tiihrausinemsivanusiniiglusedgn uassauidng



| oo =i i W = o 5 al ' v
Inarusinfigduariiaudnuinndnseuy NFT wanadaguil 2.4 Tagseduinilvariusniiu
seflanudnegiussanas 1-10 cm seuvilldudladedninvessyuu NFT assilelvihdndes
wlianursadnenssualiilituinldssfindivfldugniinmdofrsvisdnlussdan

o
]

Vil sniiwldvinuilugiesseziiamis ssuu DRFT dgugneesdinisuivansauin
| ) o < a a < - 4 4 o
TusresUgniduidleadussuu DFT s ieilunisifiudiinueiniaiisiniiv Wediediengugn

v

UINTU

= = A= 4= = = = = []
4

gﬂﬁ 2.4 n3Ugnfinlelaslufind WUUDRFT (Dynamic Root Floating Technique : DRFT) [1]

4 8 = v oo o [ o ‘v o B o
szuunauaan DRFT Tomdnnisvirsmdmfenfiussuy NFT windgseaudnn
& e i &4 o w | o § v L0 1 ' T o o
geiuuazdudunianaseglusisanvirliantetudiliaiunsadneundnsavanle
s a 1 £ a as =1 al o d
aunsaldTagnulaiegluvesiunidauuantusiagn waslisimdsendanitgsiaugn
WUy NFT iy viesdn PVC, s1sudidulatia, sisaseuatel av dadlassaievesdizugn
o @ A 1 o A dl 1 o sOJ e :; | =] o
annsavihaniagiliddndudewdwswnn emnlifesiuimtdnveninnuinimiieuiu
s¥UU DFT finasldinuasyetiosnitsyuu DFT Jwilianansaniuaue EC sauis pH i
nd1sruy DFTWATEUUAIEIEN DRFT dpsfiainuidtlalunisuivanseduuilusisgn
2 ) A d v a a el a = o
Tmnzauiuengiis isluisivgnauisaaigivialafuasiduunfsauf s doym
\TRIAU TP UAL ALY TUTEUY NFT

2) welslndnd (Aeroponic) A svuuiisnaseeglueinia Tuiesiisneylu
audle uaviinswugisavatesmemsiulussey 9 oruaLALTY

[

3) JaqUgn (Substrate culture)

5

\Judunidans (Organic substrate)

i
me

Auan

i
@Uauﬂﬁt.{luauuw%'émi (Inorganic substrate)

'
me

wnudanstnunszuunsUgnitelaglalefuvans 3 wuu uansdagui 2.5
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JUT 2.5 unuilsnnsdwunszuunisugnivelaglylldau (1]
2.1.2 YeAvosmsugnitwaiesyuulslnsluing

A ) - = Al = a A o =] ' ' v
aunsaugnitsleveiliosnaent Waiiunandaivualainisaugniivyusalule

v A

viud osnnlddewinnisiniu mindu nadntuiy wazniouudasgnln
SﬂﬂaﬁLma'ammimaqﬁ‘zﬂ,é’mnaw‘sa::awm61mmﬁammmﬂqﬂﬁmlé’ﬁqﬂqgma
anusaugniidlufiuiiniaultvmnyan viefuiliannsovmawgugaiiald
Hosnfuvinnaineauanysel 1y funsiansig Audifuiiu guan
fudy Audunsn-an sglulauiouds uioviauraui uanainludiedlday
Wuundsewnsdmsuiaudrsaduidlddhessilussansam
Aadqivlaldiss Binananas uazldnandniiemaduase Saunmini
msUgnisuuulifuialy tasnisugniiauuulifuialuldansnsofmuaysuna
s1nevslinadfuaiiudesnisvasialavisdeinasgidesineinis
MNNsEUILANSAE 1 Rifetuluivuazluennie ARDAIUNITUEITINBINT
nndriy uinisugniemeislelasiuindaunsaivuadiunasinemslings
fuAnuABINsvesiala uaviulasuaisemslusueliunid lnuaseinlvinisly
Jeluldagdiuszdninm [4]

anAusany WeswnluszuumsugniilelasTuindlaifesimamisuudasgn
yunsilvayFaliifesdnedsalowIeniu Ardrdateia aufiudie q vanisldde
waranses s
ssuunisugnitwlelesluiinduszndntnninislshiufiefivgamsdulidesnds
10 i Jsazfinarinlinisugninlunguisieusngguanundamnsavild uas
fellnanauunugandy
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6. anmsldasieiiindndngiiy 1esanawisnaiuquan gty
wazUgnuazamnsanuaudngiladie insrgnisldldaulunisugniie
vl#ldfidywilsauvasioglufiu anenaulditymitedy dmivlsauuas
fiszuiemeemefannsoasldmsiadiridnlalaglilsadounte

2.1.3 Jangunsaldmiunisugndnlalasiuiing

9
s 4 1 e

aquazgunsaldwmiunisugndnlelasluindiuegivdnvuzvenisugn

U
= = & 1%

Fedafinrsdiiede Ao arsfismitligunn wilauawiuasmideldazain Ussnoudae
10 Usziaw laun
D 1lsaeu lunsugninlelasluiindsesldlsasoudimiumisndn syuiadundn
wazUgn eguuvuveddsuFousasmnzan fauudauss aunsoniuaugiionnianisly
lsadoulfmnzausonsieiauivliavesiniugn uenanilsudousiannsatesiudngiy
1§ Wuidalsadoudosdaninuindouimnzaufadnisdismeiniad edlufilasuds
fnseuuipufiazen Tundsdrodraiomeuardlnd uidmsunisugndnlelasiuing
Tuvsutudy bisndudesadrdlsadoununlvg iesanidumsugnitelifunssmnu
futesneluasounis wiatfloidususiisniidu Wowdaidlasafailetosiuuuas
LASNNSNTLUNNTOI Y
2) anwuzias SandildlunisUgn
- anwuedililunisdgn msndunivusiansausessuuugnilanuudeuse
aven uavyinauazenladine Lignseu ialdiudussierasindnuas
anwwanden uenandamsiismngn mieldie agmindonishnsauaznis
gy
- FanUgn (Growing media) #ouidufaniasrtosfunislesndioy
swpvstaztelunsigiulanessndn saenauduiiinneinandusi

1%
o @ o W

W dnwugesianugniia fe Wuimnzdarmdusiudn Wuunaasauiuay
o3 watluunasilierneundin

]

3) Yeviosmormsiy dadnduiladrddmsunisugninlelasluiing ilosan
Wunrsdanislunislidewniiang q ilenaunusigermsideglufu insiznisugndn
lelaslufindifunislidniivgnlafuarseanisiis wieansararusinernisity
(nutrient solution) fil#Innsthsnme g (uildle) naufuti

) dhilldFeamnainuvashia finuamauazivTuuisanedanisugn
Aeufthanldlumsugnifn mstinisiegnilunsisnunmidierieu

5) szuulwih eduduidwemdanuiivialulld arsfiszuulndisesdmivuns

ity nAeiussuulni
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6) lddmivdsnaznaliiinnisivaivuvesarsazantgsinoinisvosiiy
waylvioandiaunnsiniiy
7) wheWusin vSendinfiarliugnensideniusiinanadosnis dunddaruddy
siomsUgndnlelastuiindunn esanilifivanusaniapiuluazdsldis: winwusia
dpsllanwagasamuiugilonaluniseenss
8) Yanuaraunsalma q Misdestunisiniouasazassmermsies
- ddldensazanesinemsity wuinvesfiuagiussuuresnisugniladnii
ansazanesnosviiieme Tnevhluasilddldansavanesnoimnsialsld
fiu oangamaivesmsaraisuaranannsssvevesansarasldsndg
- gefleviteldluntswien Snwndomuaudiauidunsasiis (pH) Liesen
n1sUfuAradunsadisesansazanguisafadesldnsnduusy
Wemsaraneiinnumdumanniiu
- ipdeads T ma Timaiinaeviearsomsildlunisugninlelnsluing
9) an gunsaldmiumuauguugilsaieudisaraisinanisuarianugn
ionusnalveiigamgiigedsdiiusodounsaililumsnunugungiuazauiu
duinsnelulsadou
10) gunsaldmsunisnsiatauararvauaisazatssine i siodnduiniecile
arafadrnnulunsadudimesaisazarssinermsive (pH meter) uagin3asiionsiain

AnsinnivesasasalesInemIsieY (Electrical Conductivity meter)

2.1.4 BupsuuazIsnisugnintalasiviing

8
% =l

nsugninlalasludindtudesiinisdanisludiugesdn wazdnnsoudou
YDIANTATAEEWEMNT Usenausievisnun 3 Juneu

Ce

1) nsdan1siie ANENTITBINTIHANBYETIATNLTILTILAZAINENY SITE I UNEN
wsrzagyilvidnawsaaigiavlawazaialiise nmamnndiludssiwizuuvdniagy
wansfagun 2.6 Tanildimnzdiulugdodld woslad esfiglay wioonaldineslavinay

funesiiglayt (81 1 : 4) visensin
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Inedunounsugnivemefiemiziuudnsazy sl
- Tdiaquzatlufiemizdiiagusmniveuvurssiieyssiim 1 wufiuns

ldwdnatlufanumiziiogludiomig dasay 1 wha lnslfiudndnusyauna

0.5 URUAS

- thiemwizwdaluanslunssuzinig Tdigeszana 2 wufians 1slud
fHuasansils dnsszvivonied diagiuruiazisiay

- dlewdawigdvladudundmasilfaisazaiesmemsiviuuiioskiy
sandnluniamiziou iedaeldsinudeuss uazmrsviinisiddsumsens
fniayasinurimsiundldsunaansilshifeudn

- losundndidnuziuduss visflotgussana 2-3 §Unv Thinntstnedund

lufuvaan

- ¥ d s o € o
- awsafiunandalidlofisflony 35-45 Fu (5-6 dUai) vauwziudn

) v - A qw o =]
2) N1sIANSAUAITATANEM IR ENATaYa51 aTieliUgniedl 2 Luu Ao
N5LATEUAITALAIIUUULIDANURENITIATHNAITATAIBUUULTUTU (Stock Solution)
FMIRTENANTATAIUFINBINTNY WNUNINITASENANTAYANUTINE NI TNURARINATUN 2.7

NISIOSUUAISAAIUSIODIHISWY

v
MTATIIETIAEAEEIRE Y
wuuddu (Stock Solution)

InuETALAET R MY Tnenmhdewed snugasiifna
anfundllovass whunsiunlumssvatesin
-~ da ¥
oAt diduge 2 &
e Stock Solution A uaw
Stock Solution B

l

fildasazmesme iy
A, m 4 wwuidesna
J Thrnmsidueadmagas Wannmmhamaeemeuvuitutu
Srmanudanranhazomiud 97 Stock Solution A uay B 11
TdsaraesmormmAniilld uanfuharamieiiiFoan
Ugnitvausoans audandauiitmun ldasluds

MInzawsmeIIULEIN
winhlulEugnRunigains

JUT 2.7 wiudannsiSeuansasaies1ge g [1]
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TnetunpuNISIAMSENaNSaTaIeilnail

- maesguEsaraIesIneINTLUUeI R Ui BN sava 85 e IS Y
deliludsiliugnitelnenss mawdusdnwasdidunisivieufiazan wireswh
Mswienves 9 Fuanilonsuinavessigevns AulaminuasSav
Jenndl nauioniiomeluhavoudaiuthounsy

- msssuasarangsIge I siiskuududunisinssuaisazatesine s
fifiannsidudiu (Stock Solution) FumnmaweuasazaresmewIsuUUuTy
15 2 &4 13undn Stock Solution A war Stock Solution B uaziiiasiosnisldfiay
197 Stock Solution wuaNlMFenremusas AR MuAmLALFDINISANMR
fidiosusnaaniiu Stock Solution A uay Stock Solution B iiteifunisdasiu
nMsviuisemaeiivesans lnsvzuenuaaideuuasvianlisienu dwdndah
MsKANSINEIMSAY ° Tienua dninunadeuluesniliviuiAsehmsiad
Taiie 2 ¥

3) MIAWIUMIUTIUENTaYAIL5ID M THULUUINTULETLUUII D919 dmsunns

ySnaansazausInesRULUUITREUR 1 (Stock Solution A) uag 2 (Stock Solution
B) o luldnanduarsazarsinemindesns wediluldugnitsindnnig ded

USuuansaraiesnne msiawuududu = §ns1aulun1siions x augds

ns¥nnnsasazanesine sl s Aulaliftufedldsusneims
ieanauasmunzauioruRaInITuaziivSInaeendauluaisasargadafisane
luansazanesinemnsiy Sludesdinisaaunuen pH uay EC vasansazatoiials
fnannsogedevieansasanesmavnsiialdd Ussneudae 2 Jade i
- anufunsadiaedn (Potential of Hydrogen ion: pH) 9848198818510
pwnsiwReinsnIuAsguviinareandatluaisazaresmemsiivnisine
W3DAIUANAT pH Y94a15a2AN951Ma1MNY 1ng pH = 7 wuielis a1savaiy
flanandunane pH At 7 wneds arsazanefiaiudunsauay pH gandy
7 vuwde arsazarsiinadusie desdinisaiuau pH idasaindenaliiin
aunsagaldfeniearsemislad insizan pH vieanudunsadunialy
asavanpazidudivenlinsuianuguessinomsiegluguiifivainsaga
TWlduselewdlsl $1An pH gandesifulusinemsiivunseinervsogluguils
HulseleniniearahliAnnisanasnouanvaiviilvieives pH luaisazans
wWabuuas lesnnsiinniivgasinemnsluasesaesmesiivudiudes
lalasiau (H) uas lansenlyd (OH) darsavarvsineivisita vialwan pH
Wasuuuasly Taeialuaissnuian pH vesansazatsliilan pH = 6 ualu
Auugthvesunssema 1wy Ussmaduuazauauliaisazaeiid pH = 5.5
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wae 6.5 UssimrAlvaenazauauliasazanadien pH = 5.0 uag 5.5 n15USY
WiAwes pH Tunsdifiansazmesinensiedaudunsaunnii awisausu
Fuldlneldnunadoulensenles (KOH) Tniibalensenles (NaOH) Teiibaly-
AsuBLUR (NaHCO,) 3o wewluileowlansonles (NH,OH) anslaansuilsasly
luasazaresinemnsianisuiuandves pH lunsdilasazarosigemsi
farudusianiiu srawisaviviulilasnisiiunsadayin (H,500)
nsaluain (HNOs) nsalalasaaain (HCY nsnweanain (HsPO,) 3o nsnadfn
(CHsCOOH) anslaansnilsadlulumsarausmermsity adosilofld¥adrana
\Junsadusinefie pH meter deuldmsusurdesiieliiinuiiomsetou aeld
ﬁwmmmgww%ﬁﬁ&n'j'}“msasawﬁmwa%mmsﬁm” (Buffer Solution)
nsAauANAINITE N (Electrical Conductivity : EC) 983815a5a1851981913
i nnsfidesmIuANAT EC Liasnndasnislidusunnasomnsasuaiuiify
fioans uifunsmvnumsmesnisiilwihwesasazanesgensiisnund
agluds Wlduunaiwisswessnlasiauils dasmignlitiesenannaznaunie
AeliAntlom dafuSsmsiinsdsuansownsidussoy  wWu vn 2-3 dUami

s Gial I 54 1 =l 1 1 = <
Uadgniinanonisilasuudaswadnn EC iinatgedny 1oy slnwadng szoenis

Wule anaiduvesuay uasvwInveiefivITgaIiomsivaningiionnianiinananis

P | A 4d a o v | v w v o
wWasuwlasan EC 1lasarniladaninainid Assudwaliiedasnisainuiduduyss

a1savanefidosad e INNYIZMNUINATISINB NS TuruzAiaeInalnuYuRndl

v o y 2 Nyl = v P v W ¥
wultufivzgasinernsunnindl fudy Aderesmsasavateffianududuinndy s

AuAs EC vesasazanesmeisiy laevidludefiwiisnvazidnaziinnudoinas EC i

a £ A a a a P = | ~ v i '
LLaS{,WNlﬂf‘l’UUL@JE]‘W’UﬂJﬂ'TfiJLﬁﬁQJJLWUIWWQJ']ﬂ’UU LLa3ﬁﬂLLmﬁ3ﬂu@ﬁﬁjqﬂmaﬂﬂ75ﬂ'] EC wan@a

1 waneRsgun 2.8

- w o dd

HAdaa nn':lmﬁmmiﬂwﬂzmsmqmmmum EC 3¥wina 0.5 - 2.0 mS/cm
o I da ¥

BAINT UATIIRBIM IETaratesIRe TININAY EC 1221 1.5 - 2.0 mS/cm

wr o e, 3
anuazliinen lUaMudemsasazatesmeIMNAT EC 53w 1.8 - 2.0 mS/cm
= ol 2 da ¥
uSLVOWA UATIUABIM IENIAZANEFIREMTNNAT EC 32M7114 2.5 - 3.5 mS/cm
o da ¥
uAuaal IATUABINTETIAYATES IR M INNAT EC 58Wi3 4.0 - 6.0 mS/cm
= o t 4 ) A - =
A1 EC ngsnninbiSnanhaalunags wesnmitlintiiaaiuasen (stress)

5UN 2.8 AnuAeINsANTAZANEE IR N SUsaYYla (1]

wn3oafiefildTadanasurlwiln (Electrical Conductivity meter) 138071 EC

i v Iy o [V o & 1 Ao Yy
meter ﬂ@uz“ﬁﬂ'l'ﬁﬂﬁilﬂ'lﬁkmﬂﬂﬁiﬁ 1@EJUSUW‘LJ&J”UNLﬂiaﬂuﬂﬁaaa’lEJm@‘ig’m sU\'iﬂ'TV!'Qﬂlﬂ

5
a = J

tudsuudadlunugnmgiivesarsaralonanfe Beansararelanngigeuen EC Avy

U

geun N
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Uaduiusanauaunisiadgiiulavesinannsaswunldifu 2 Uszian fe

Uadwnrelunartdadunisusn Fetfadeneansinieddninadiudu As Jadeasludu

samuuavaulansasgydule dulladeatsusniludiiivuessduseinisiadayivia

suuraviliwanusaaiydulnegauysal Ussnaumeiadunslunarladunisuen

s dy
PN

1) Uaduanelu laun Wugnssy uazansmuaunisiadgivinvesity

Wugnssu (genetic) YosiytiuingIvesfiuisosvesdunidudiniuny
anwuzkavtieneaugnIsunanlluggnuaiu augiaiunse
wllglunmsusudgaiugiale

2
= e

#3AUANMSLASQULAULATBINY (Plant Bioregulator) dvisiifiwasnetu
= ¢ w4 o ¢ = y & A
199 (Plant hormones) wag Nuy¥daI19vu Fesesluuiiyasiul

| Ow L VY = | a e -
UNUMRBNISASEAY U8 UslURBULURNAITINe1v0INY

2) Yaduarguennisaninwinsen vuindutadeniiniudidydenis

WwigAulavesiy Jaduasusniiddey loun

L uenanuaseziinalagpsarovuIumsATITiLes Faduruaunis
singruiielilauadandssu uanifuundevetasusznauudu
ievndnaseiiduarssenauunidluiy sululadelasase
lunisarupunIsRsgiulnresfionds wasdinauguuuIuNI5INg U
vesmslaigaulnlusedveng q auldnasiueanunluzunisiasyuas
WasuuUasmsdnulaseadng uammnﬁumé’aﬁém%wasiaﬂ's'mgmmi
A149 9 Tun1seigiivlnvesieee Wy N153enUeuudn NSRRI
wén nseanaean ludu n1saevauesvesitedouasiy fwfinns
movaves Tuudsng q il

Ao uas (Light Intensity) t0uUSunainasianuaiifieldfu
Femnuiduvsauasiuunndefuniuiud a1 gonia wavsveziieen
dugudgnsvadlan Tuilufiieatu auduvesuasazeos q iudu
Fausinaefingtu suiadissiu wislutasine antuszdes 9 anasly
Junsevisaefinden nsdaruduvosuasiisniuly Weniudy
yasuastliiiemednalilidnnisasydviniuaslinandnton via
wandnilannman msrrlunissudivesfieeiivaulasenlediu
TuufAsendaasgsiuasiu dunsuvessuiunisi Fesniswda

=l =%

P aaa i o & o a &£ uw aa = o
V]?J‘Uﬂﬂ?ﬂ?m%%a\uﬂu@'}ﬂiﬁmuf\]ﬁﬂglaﬂﬂ‘uuvtﬂ NIEUNLLEAIUAINULVL

q

1 waaunlsluNsTImsvasieesvaulneanladduiiaziites vinlv
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RIINTHIASIEILEWN denalviovistasniulumie §997%15970
nsduAsigvvasiaziduansasaulunisasrsarsusenaunsnduse
nsRsgiulagy q WeRvdomisaegud n1sasearsisndusie

nstsiuladuinlados Avazinisadgiulngy uariluandnsn
VS ONANAATIAMNINAT

nsdanuiduvesuasiiguivludaaudofiodeiviuunaslsiad
(Chlorophyll content) Anudwaaigaiuluvilifivuisind Usiunaslsiiadanas
vienaslsiladiiuszavBnmsiias nsdauansinassiludae uasiifeudusnnidull s
dwaliguugiivedluiiiniusgiarnauiiiisnsnisaietings mndmsnsgativessinlal
aunafudnsnisaet fvazuansernismmifionssuvenites (Enzymes) wasiifiaan
dinmuiuly viligamgfiveslugeiudunalissuuidesannisiudsutinalyduutsag
fiuiinsasasnimaunuuls uennilthdosiifdnlunmsdusseinasiovanianssuasie
WHINTINITFUATIEAUAIAAAY ALININYDINEY (Light quality) WIAIUL1IVBINAUNAS
(Wavelength) uasiinuantAdunduusivninii fansenedunaissesu Inefuaseniing
Uszneusneuafifininngnaduegszning 225-2,500 ualulums (nanometer, nm,
1 nm =10-7 cm) usuasefinginnasndsiulanty faasemadusywing 310-2,300 nm
viatiidasann pdudu ulsuannilenis (Uitra Violet, UV) Faduuasiidsunsionoddidin
Tngdlnajasgnonduld Insduvedlelay (ozone) luussennia drasiiiiauenadu
1INNIUAIEUAS (Infra-red) AI1NE1AAUNINATY 2,300 nm gnaadulilneletuas
mfusulaoonladlnenszuaunisdaasevissuaniatuiinaelswaas Suneluilseetag
(Pigment) wangwile Ui‘sf\gagjﬁmi’wwdﬂﬁ v Aigandsnuannuasiivasdianiueniady
upnsaty wansdiss Ui 2.9 dndrinenlivinmsnaasdlavatnaaslsiindoonuiannluasiiy

yiantshaisazarsaaslsiladldlurasanaassaiansuasdnis 9 wudnldluaisazane

o I = €
nipaelsas
v PR Ch yll Ph e
light prism solution  tube Galvanometer
~, — i AN g s
() E/_
\ L
o '//
Sl m{vel ts  Green High transmittance (low
pass light light absorption) of grean Hght
of selected because chiorophyll absorbs
wavelength very little green light

JUN 2.9 MmavaaeunIgauasdn1e 9 vasraslsiad [2]
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Mnamdsutkulangliguimssiuuasdidon Usnginguerluillégann
wanadiansazateaaslsiadgeuacdidedldtion Judewiuldundnnmil 2-4 (b) deuusiu
Tavlignsafuuasiiniu Usngemalniinlésh wanshasasanseaslsiiadgauasi
Wililsiunn edewirulddes thAnisgandunaiwesaisazarsraslsilad lUidsunal
LaRasaguT 2.10

400 450 500 550 600 650 700

JUN 2,10 n3mN1sARasdrne q vesnaalsias [2]

gnIInsduAsIsinsuasosivln s lasdnig 9 uidey warTnuSunuuia
sondlaudifvUanuadesosnu Wethldsunamusingidnsuensmidnuusadrends
wiaaoandasfuiunsmnisganduasinie 4 vosasazaenaolsiiad naafouaddla
finaslsiladgalsfariidnsnisdunssisisuasgs Seife uasiting uasdinbu uasduns
Lazaddy mudiu duuadlafinaeliladgalilddosfasiidnmmsdunmeidoua
auiluse Fefife uasdifer nauansdnsinisdauaesisiouanesittlutisaaueindy
A4 9 LLﬁW\‘lﬁﬂgU‘ﬁl b

FunTevAne
>

7

fowozm
J

400 500 600 700

NIMIINGY (nm)

5UN 2.11 n9mluanidnsimsduneisiiguamasmvlutaue1nduni 9 [2]
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avinil grumpiiinerdesiunsaiyiiulnvesiy AawsiivisuienIunseiseenmen
9

2 o (=3

ANG BUNNTINYITRIIUTUIUNTIBNVBANER N15daLATIZRES N13gla n1sWN

2 =) 1 = b

fudu foudazwiadinnudosnsgamgifldlunsesydulaunneaiy QIR
ffeadeafunisaiqydulanasimuinisvesiiy fisgaungiionnia gaumgilufiu
gamafinansiu wargumgiinarsdulagivlunds saumgieoiniaazinanonis
WigAulnvesdidu Tnefnadenisdunsiziuasasnismiela suaunisime 2
wAvy 9 uSnIu munsituvesgumgiauissiunis Fadend seAugungil
fmnzan fivszuna 30-35 °C Fsmafingumgiasliiiusasniaiaianssy
YouUILN1II 2 1 drugumafivesiu fnaremaisiydvlavessin sauddinade
nsgaiuazuIsIne s drgamgiludusenisgatianas dwalifuitndies
ueneni Asnssuvesgauvidluuluaniwgungiveshud fezanasiae vhldld
Suviddansibuustlemidefviosnuluse

iguvgiluAugandtuniisadnies vilinssduldsindnisasgivle
femunn usvngamgivessingsningiiu msweiyiulanduerinnisidsundas
veeguuiluseuiu Wusaungiinanstusazgumainafu idnsnarenis
winiulawaziauinsvesiivauiy lnsdanlnguds guuginarsduiiunuvee
NS yRulauasiansvesivnnngunginateiu drgamiginatsAugeniy
g iina1adu nisiatarAvlauasiauinisvesnvIzanas miﬁammﬁﬂawﬁuﬁw
nigampiinansiu inlifiedimsisdydvlauasimunns fndmsigumgiinarsiy
whivgaumgiinansiu Inevialy samgfinansfufivansautniiningamgiinansiud
wanzem Uszanad 10 °C sampiifiunumseunuynuuumsluiiy iasanuuiunis
sa 4 nasduadl ifedulflasienssuvenides Sudulusiusiands uazdonssy
maaﬁwsﬁawx-ﬁuﬁmsﬁ’waﬂqquﬁﬁuamamﬂ uansagUil 2.12 navesgumniive
nsiasaAvlauazNmuINITTe IRl LA

<l ]

1) gaunpilsnilsanieonsandesemisluaningamgfian Avauisadndes

=4 1
215 RN

2) gaunilen aan1smela Wewinnisiesgiule Wunaandveswuiunis

9 Y

Funnwiuasuarniimels luanngamgdifivasiinsmalatdosas mswmaiy
awnsilsianmsdueseiuanzanas
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/ normal curve for
,’ inorganic reactions
| rate doubles
W &
o L%Ieei:m e __ denaturation
m
§ temperature ol erzyme
g
optimum
temperature
A ] 1 1 1

10 20 30 40 50 60
temperature/°C

a 1 a =

JUN 2.12 Bviswavesgumngienanssuvaadulel [3]

= o

luvvarvviia aunaddndufmitnualdngiinnisaennen FafenIng

9 U
=

fosldsugumgiitamidsazeanaenld uenainigumgiishdadusanseduly
funwiafidfuiidalulunaugu (Temperate zone) Auganiswniauaranss
unnaaenaly Whgsvezninetydulalugglulingld datewand dasnisgamnd
slustgziauunesumssdugnindusitsasaeuaussiogamgi14a
uiamafinnunilvdnadedefvuiuninudsmevesgumgiisunnsdodi
1A

1) Nouvgdinilagaidenuds d1nda 10 °C Nedfldunudaluluniou

(Tropical zone) inllaliaSayiiule wazivgamail 0-5 °C anavilvidewaninnglé

1 =

o a 6 @ e e o 5 & & 4 o
2) Hgamgiidndngaonuds dliidsndndudsnelulefouazeioae

<4 o ey v 2/ as al 1 A o U
Yasie wazyinlivgadous ilrelasunnudevnedunoamgiiasnn Adoaans

U
i =l =

devnglvivgunu iy nmsaadsyseansninuesnaslsias Tulvel udu

LTRE 7

i 5 o < < Y
Anuunsarnavenil (pH) uansdegun 2.13 Weadesiuaululsslomivassg
awnsffivawtsauhlulduselowdld Giinanansiosyiulnvesity

-+ Acidic Neutral Basic -

B T2 3% 4053060 71 89019 11 135713404

BEE

Battery Lemon Wine  Normal Distilled Baking Soft Ammenia Lye
Acid  Juice Rain  Water  Soda Soap

3‘1.]171: 2.13 A1 pH (Potential of Hydrogen ion) [3]
A1 pH Ap At udunsa-luavesasazatelnedl pH ﬁmamii‘ﬂagﬁ'
1-14 TagtfuAnd 7 (Junans nanfewiniaailising 7 uansiwsavasudunse
yndaldgandn 7 fuluuansinduva dmsunsugniiadeddue pH ddauddy
Buedranndmiumsviufitomaeiifusinemsiiddydmiuie Inesssud
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iiifiaudunsedilisinoimsivasaredldfuasflvannsngadaluldnuls
sthaazmnuasmniilinausigesiindaubuuagesiilioneimsie
anmznauuiiliannsagadululduls dufunsusud pH dosusulvoglusedy
fanzaufuoignmsUgnuazaiiavesiiviu 4 fae Tasunien pH Aldlunsugnite
wildegluda 55-7.0 udiidfiandonisazatsfivesinomisivazogitas
5.8-6.3 Fansfivuae pH vasnsUgnimdu 2 ssey fe

1

ee

(svpuiiguiule) oglutieiud 1-28 fwuaA pH gl 5.8-6.5

9 1 Y
= 1 o AJ :!{ o 1 Iﬂd'
2 (FL8¥aTINANER) ag’lumd’auw 29 AulU Muuae pH 8y 6.5-7.0

3]
d

ee

=
W
P
3 W

ee
ee

o

nsanf pH deale nsalunin (Nitric) Hamsnuadl Ao (HNO) Bansayind
= v 5 o g uw wod i < = o o a
Wenauivuwihliuandutueyyadeslululasauiadusigemnsndnvesiivuay
nsnnfenld@nuiianila Ae nsavaanein (Prosphoric) figasnisiail Ae HsPO,
= a A o 5 o g 1 [ o o & o
Fensavlaiilonaunuinzuaniilueyyates (Wuneaneda sutusmemisudn
Y09y dmTuitnasanuazdisandl pH vesfigfidiesenisuiu fe nisiiude
Waesviln Ao Jg A uay o B insganaudfveslevdeswiaiiian pH Mdunse
nslidevsansviinlitlfisdinanasglaninnisuivandl pH wardslasine s
HuiuTusnlussuudneg

naiiwet pH deuld nuvadounisuaiun (Potassium Carbonate) 3o
Tnunaideylensenles (Potassium Hydroxide) 3ataiivia 2 wintiilonausutinieg
uansntdusyyages Tilnunaden fudusmorvvdnuosiisundmiuisiiazain
uarsInisresensgninlelasluind fensiduthiidanautfidunas asvinl
flwflen pH ogludreivmzay Ao 5.5-7.0 win pH IsduAund 4 sildsnielizy
Sunsrwanmsiandouvaansa sushliisinfiveouns wasdealsmdvhansliinedy
fin pH A AuluSsdwaliianuidnduressigmanlussuudgnilgstu drsamman
furniAuldagilufiwiufigle lunrendududidaeslida pH gaiiunda 7
Juszezafnsedy 2-3 Ju dwadenisendusinermsivy Wy Wearedd, wian,
wuenila lngfin pH vz as fe 5.8-6.3 ns1suanauTinunuituduresss
asnelual pH szaumg 9 Ltamﬁdgﬂﬁ 2.14
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(1] if (2 (%] e 15 (1] s e

RANGE OF ACIOITY MAMGE OF ALRALINITY

POTASSIUM
e
SULFUR

BORUN

MUl‘fﬂDfHUM

SUR 2.14 msiuansiinaunnuuturessnemisitlud pH seiusg 9 [3]

- Ay mm“f'?uiuaueiwasiamim%iygﬁﬂmaaﬁ'ﬂmmﬂwwmmqnﬁwuﬁu
ynfuriadrusnigllanusogaulédvutusnsnismeiivesiivuda sl
finsuansernaiien wasaelufia

- IMAkaredRUsEnouYeseIna Huldsuansueulaeenlenainenia faduiie
fisndudenisduaseidaeuas venainimeuredalueinis 19y daimesle-
panlas (SO,) wazAsvauuauuanles (CO) MdUsuiumInaluisadsnaldsse
NISLA3EAULAYDINY

- aefdszneuvesatnialui frdiiunumdrdgdenisiasadvlavassiniis fe
frmoandiay (0;) INAwAASU O, sgnafisswernlvidy e wasdsndosynn

- swownsity Wudsddnsenisiaiydulave sy

- AdiFIndu q Tiivades AailFAadiordueguuiunielutansiisviwade
msiaseiivlnvasiivieay lddireemansmionnssen

2.1.6 dAndllsudgnluszuulalasiniind

[ 5/
o a

Tudgainuddlahwugisvelnadalunisvedeu lnenuaudfdnadnuuy

1%
@ =1

Wudemuluifengugnduuasiinnudesnisaanuunsa-re wasfininilihiiseiy
Fan1519l 2.2 mslédelusefugaiu 1.5 ms/em wdsaindnengld 30 Yu oravinln
fonsvesiauandesnndy nganududueessigormslussuudguiuly 9asam
ffnadnazauemnaniniigafeasiinongldussanu 10-30 Juusn Sy 30 Fuluudadn
adnazldlodonas Fedumisiinsfauazmunueanudunsn-sdinnzay auaiouay
91gvasily Feffdavinlsvinisugninadn 4 aneus ldun Aoa, oefifly, Waedln, isnlasea,

= 3 - (13
n3ulasea, 15aldm wazniulsn
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a 1 P ' =
A1919N 2.2 A1 EC Uag pH Y9InYay 9 eazYUn[18]

Yuan A1 EC | @1 pH YUANY A1 EC A1 pH
néne 18-22(55-65 fna 18-23 | 60-70
Nty 15-25]6.0-7.0 WIALRE 08-18 | 55-6.0
nevdnen 15-20(65-70 flnves 18-24 | 55-70
neuaUa, nswann | 25-3.0 | 6.5-7.0 uzdowmne 20-40 | 60-68
I1lnAnanu 16-24] 6.0 UL T 25-35 6.0
WATOY 16-20| 63 AU 20-25 | 60-68
\w0a"s3 18-24| 65 Wl 16-22 | 60-70
WASAIN 177251 55 N0LABSLATE 04-16 | 65-68
uAIgA 18-24| 60 RGE 18-22 | 60-68
uasly 18-24| 58 adn W\ 1.7 | 60-70
i 20-40] 6.0 Avseuviyl 20-24 | 55-60
UADALADS 28-35|60-68 dutlzen 20-24 | 55-65
vglue’ 18-20{4.0-50 l@5a 16-24 | 65
vda, sewr - | 1.0- 1.6|5.5-6.0 IBIECIER 14-18 | 6.0-68
Tngw 18-5.0{6.0-65 Wulnd 20-24 | 58-65

2.1.6.1 HnAGRADE DaFMY

@t s a

sUfl 2.15 dnadnaoa ooflio[18]

= A o =1 o al 1 '
dunendesnisaniwenmdu gauugilvuizausy sewdng 10-24
°C luanmaumaiigs nssydule nsluaganas wagigasaansadiewIul wee1eun

ulogs wiled uazdisauy
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AnaURveINnadnApa opfiliY

- oA 40-50 Fu
- gamniilunsimiziudna 18-24 °C
- gaumgiifvnzaslumsdgn 15-30 °C
- f1pH6.0/A1EC1.1-1.6
fhegansimuna EC dmiuinadnnoa oafify lutuilenmadeu

1. ndumzwdnaliuszana 7 5u Bulidesou q Ineliien EC Ussana
1.0-1.2 ms/cm

2. \feasuiivun 10-14 Ju wieduinduduiluatesvuin 23
fanusaéheaasugnlsian Taaimuns EC dmiudnadnludisil ogiivseun
1.2-1.3 ms/cm

3. asdindlongldusvana 15-25 $u Witvundn EC dmsusnadalugaed
oyfiusuann 1.3-1.4 ms/cm uasAdsinmy waaiden uazluseu dawiae 1-2 ads
wietlesuonisuanglulyd (Tip burn)

4. $asndongliusvanas 26-30 Fu Wifwuae £C dmsuinadalugasi
ogiUsEIInl 1.2:1.3 ms/cm uaveisdany urafes wazlusey dUaviay 1.2 ad

U
1

watasiuanmstanelulwl (Tip burn)

5. Wadinfengléuszanm 31 - 35 Ju Ieiiwuad EC dwiuinadalusas
i ogfiuszinn 1.1-1.2 ms/cm uazeasaviu wnaidbu uarluseu dUaniaz 12 ad:

6. \Wlainilanglsiszana 36-40 Tu Wikhmunen EC dmsudnadaludasil
0gfiszaI0d 1.0-1.1 ms/cm uagasanny uaaidoy uwarlusen dasiay 12 ads

7. dlerinilongldussanm 41-50 Tu Wisund EC dmsuinadalugasil
o811 0.5 ms/cm sifeagldunudndssssunm 3 Su dewduien

2.1.6.2 Wndan nsumed Wasla

sUT 2.16 finadn niuroal1s]
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= 'Y @ 1 v W o
\Huitvadameaaeiuglnifldsunsiaunduadanaunsadgnlely
wasau Wuadnlunseudulunuiviauds Welullufd@sngduduiu duluves viueen
wilaugenonldimungdmsuniuaninsizadailsarfvinunsau

AuALURveIEsANTUADE

- oyfiuien 40-50 Fu
- gamgilumsmiziuda 18-20 °C
- gomgiifivenyadlumsugn 15-30 °C
- A1pH6.0/fEC 1.1-1.6
fhegramsimune EC dwmsuinadn wesle Quiuiloniatew

1. vdswnzidaldusyaia 7 5u Gulieseu q Taslken EC Uszuna
1.0-1.2 ms/cm

2. flonsudmun 10-14 Yu uiesuindnFudlusiedssunn 23 lu
fanunsniwasudasugnldias Taedmundt EC dmfuinadalutaed egituszan
1.4-1.6 ms/cm

3. aafinfiengleszanam 15-20 Ju Widuad EC dwsuinadaludasi
0eiUsEana 1.4-1.5 ms/cm uazpsaany unadoy uazluseu dUaiay 12 ads
wWiatlastuennistarelull (Tip burn)

4. faeiinilongleUszann 21-25 Fu Wirmuedn EC dAwsuinadalugasi
ogiUszaR 1.3-1.4 ms/cm uazAnsaany uaaden uarlusou duniviay 1-2 A
wiatleafuennisvanelulvel (Tip burn)

5. faaiindiengliuseana 30-35 Ju Wisawuae EC dwsuinadnlugaeil
oeffiUsEIn 1.2-1.3 ms/cm wapsBawy upaen uarlusew daniay 1-2 ads
Wietasuernisuanglulvl (Tip burn)

6. \leinongléuszana 40-50 Tu Titwuad EC dwsuinadnlutasi
0iUszana 1.0-1.2 ms/cm uazmasdany uaadou uazlusou dUavias 1-2 ads
wedastuenisuarglulud (Tip bun) dewfiuier Wimunan EC dmiudnada
Tutsil Wishnh 1.0 vioadldiwandosseana 2-3 fu dewduidien
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2.1.6.3 fndan LsAlASaa

31J17'i 2.17 Hnaan 1salaseal18]

anvauglaemly adaisalasea lulluasdou viounady (mudnvue
w ¢ a g F v w & o oa | %) 1 v =
vosaneiug) veulundniluitubes AMulusnululudilisgey sSnvusvursadianiulasea
1 = & i o - o ¢ & & o
wAszdvuaanndt wazliengUgnuinndnsulaseauseuins 1 &Unoi salasea Wuiied
Aa o A = = o e o o w Gy oA a v &
fuiilalunideds uazglsy Wuiy gawen Saaueivdu Yaeded Tuasiady andedu
nau fszuusinunaiansaeigadduluduldegising denoniluuuy Panicle g4
2-4 wa Usznaudie man 10-25 aandete (unenauysalwandunendindes wieunauu
wies AonazuugIng Ingamslugifigumgiinn dnnavemsalasea iuvidenis
anmeanAdy lneguvigiivangaudensisqiulnegssning 10-24 °C msugnluanm
nflemags nswsylAvlandluaranas

AuanTRvaInasnLsnlasen

- oneiiuien 45-55 fu
- gamgiilumaiziéa 18-20 °C
- gamgliimnzanlunisugn 10-24 °C
- A pH6.0/AEC1.1-18
fregrsnmsivuaen EC dmiuinada salasea (uiuiionniatew)

1. vdamzdaliussanm 7 Ju Buliledeu 4 laglie EC Uszan
1.0-1.2 ms/cm

2. loasuivun 10-14 u wioduindniuiluaieuszann 2-3 Ty
fanunsaéheasudasgnldiag Tasimundr EC dmsuinadaludaed egiiusvann
1.2-1.3 mis/cim

3. faainonglduseanm 15-25 Yu Wtwunen EC dmiudnadelugaei
ogfiUsEuIn 1.3-1.4 ms/cm wazAIsaANY weaduy wazluseu dUaviar 12 ads
Wietestuenisuanelulusl (Tip bum)
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4. Sraiindlongliseann 26-30 Fu lifmunen EC dmsuinadalugased
ogfiUsanal 1.2-1.3 ms/cm uazaasdany weaifo uarluseu davias 12 ads
ietlaatuennisuaslulnd (Tip burn)

5. dledndonglsusana 31-35 Fu Wimuad EC dmiuinadnludasil
YTUsENIN 1.1-1.2 ms/cm uagmsdawu urailon uaslusou dUansias 12 ade

6. Werinilengliiszanm 36-00 Fu Tiiwmad EC dmuinadoluta
il agfiuszanas 1.0-1.1 ms/cm wazasiany urailoy uavluseu dantey 12 adl

7. dlodnflonglevseunn 4150 $u Witmuad EC dmsufnadalutag
i agsinin 0.5 ms/cm viearlithiandbsyssana 3 fu dewduien

2.1.6.4 fnadan nulasea

sUi 2.18 dinadn n3ulaseal18]

snwazlneiily dnadansulesea Tuiiivaseu voulundnaziden
wuuiluidos fdrduaaudu dreded lusswiyandedungy fszuusinuiiiawisaiaiy
asluludulaediisiniis denenifuuuy Panicle @s 24 Wa Usznaudlenen
10-25 mandeve Wunenauysalinandupendindes vievvuniss renszurutinds
Tnsiawizlugrefiguug i dnnveveuniulasea tiufiefidesnisanineinimbu
Tntgaumgdilunzaudenisiadiivlegsening 10-24 °C nsugnluaningiienniage
nssyiulanidlulzanas 31nn1svaassdan ade n3ulasen lussuu DRFT nsulasoa
WSadivlale veulundnasiBendiduisoutumaes ongugniade 45-50 Yu fuanfudisen

MNwdn
AvaulRvesinadansulasen

d o
- ogfiuie) 45-55 Ju
- gaumafilunisiiziude 18-20 °C
- guupiifmungaulunisugn 10-24 °C

4 U
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- M pH60/AEC11-18
frpg1eNsnnuRAl EC davsurinaananiulasea (luiuianiason)

1. viamziudnlduszana 7 Ju Gulieseu q lagler EC Uszunw
1.0-1.2 ms/cm

2. 1flaasuriinua 10-14 Ju wieduindwiudluadesrunm 23 Tu
Aanunsndroasulasignliias Tnafwuadn EC dmsuinadalutaeil egiiusvann
1.2-1.3 ms/cm

3. faaiindenglészana 15-25 Fu Wisanuadn EC dwiuinadalugasil
gfiusEm 1.3-1. ms/cm wagmrsanu ueaidoy uarluseu darvaz 12 afe
wetlostuenmisuanglulwmd (Tip burn)

0. deffndengldvseana 26-30 u Ttwune EC dmsudnadalugasil
pgfUsEIIN 1.2-1.3 ms/cm WagAsaany uaailoy waglusou daiay 1-2 Ads
ietlassuennsuanelulug (Tip burn)

5. ilefinilongliUseanm 31-35 Fu Wikuune EC dmsudnadaludasd
0gfiUsEunl 1.1-1.2 ms/cm Lagmashani urailoy warlusou Umies 1-2 ads

6. ilosnilonglaUseanm 36-00 Fu Wirhuumeh EC dmsuinadeludasi
ogfiUsEan 1.0-1.1ms/cm Laga1sdany unaifoy uaslusey dUnvias 12 ads

7. lerindlengliusvana 41-50 Su Teifmune EC dwmduinadaludasil

] | vy & ) 1 P
aglfndn 0.5 ms/cm wioarldunlandesUsvana 3 u Aowiuifes

2.1.6.5 dnadn Lsalana

;a;'dﬁ 2.19 (inddn L5Alan[18]

s

anwazlagyily adaselda (eeanied) luilunady veulunanuu

= A 1 o 1

Aulusmulududidesdou Snvuevunan Wuienfiduindalunivelsy ddiueavdu

a =i v

! v o = = a 2/ [l =3 1 [
d23t0d luastady Aszuunnuiifiauisaigasiuluiuldegisinii denanlu

@
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WU Panicle g4 2-4 wn Ysgnauaie aon 10-25 nendede tunenauysalimaniunen
Amdes vievnuumdes nenavuiutind laswniglutniigamalan salén (eeanad)
\uaneiugniiandy Turaeggfouiinuun thminedeegfivsvann 150-180 ndu/du

AuAudRrewnadasalon

- oA 45-55 Yy
- gamaiilunsimsan 18-20 °C
- gamgiiwenzaulunisugn 10-24 °C
- A1 pH6.0/A1EC1.1-1.8
fegrsmaimuaat EC dmsudnadmsnlsa luiiufianieseu

1. wduwzwdalavszun 7 3y Sulilesou g Taelddn EC Uszunm
1.0-1.2 ms/cm

2. \Heasudinua 10-14 Tu nieauinaniuiiluasaussunm 2-3 1y
I 2 v o ] o oW @ =1 1l
Aanasodeasudasugnleoiag Taenvunm EC dmsuinadaluyedl agiussunm
1.2-33 ms/crm

3. Yassndengliiuseana 15-25 Tu irvuaen EC dwmsudnadalutied
agfiusyunm 1.3-1.4 ms/cm wavAIsiany wanldey wazlusau dUadiay 1-2 A

wiatlostuermsuanelulwl (Tip burn)

4. PrandionglaUssunm 26-30 Ju Wi wuaen EC dwsudnadnludasd
pgNUsyuIn 1.2-1.3 ms/cm wazaisdany wanlou wazlusou dUamiay 1-2 as

detestuanisuarslulwsl (Tip burn)

5. Wedndlonglauseann 31-35 u Wifvuam EC dmiulnadalugasil
agffiuszanal 1.1-1.2 ms/cm uazAIsaany waalen warluseu dlanias 1-2 ASs

d a 1% s ¥ o 1 o a o/ o 1 4:‘1‘

6. \larndonglauszun 36-40 Fu lvinuuaen EC dmsuinadnludasi
1o a ) ¢ &
agfUsEaM 1.0-1.1 ms/cm WasAIIEANY uAaey uasluseu dunviay 1-2 ASS

7. Werndeglausyaunm 41-50 Fu Wnwune EC dmsudnadnludied

8gfNI1 0.5 ms/cm wipatldunUandeassana 3 Ju noufiuien
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2.1.6.5 fndan n3ulan

3U#t 2.20 Anadn n3uldnars]

anwuglanenaly Anadansulde luihdeaoeu wiolludy (nnu

[ o 6

@ & & daa o a = a 2 A a
anwuzyesaeug) vaulundn Wukendtuiudaluvniviols wavalsy Wuile geuien
o w o | v oa a v g ' =l v < a a Y
fanAuetudy ¥3eded luasiasy Mntalungy fszvusinuimnanunsaaiyasiulufuld
o957 denenilunu Panicle g1 2-4 Wn Usznausie aen 10-25 nondeve Lunen
auysalmendunendinios vievnlumies aenavumiedt Insawielutisiigumgiien
rnnFulda Wuiividesnisanmeinmeadu lnsgaumglituunzausenseiaydvlnegsewiis

10-24°C msUgnluanimgiienniags nsiasaiulamsluszana
Qs L% - o
AuaNURvesaaansulEn

- ongffuiie 40-50 Fu
- gavilunisiwiziuda 16-20 °C
- gampifimunyaslunsugn 10-25 °C
- @A pH 6.0/ @ EC 1.2-1.8
fheensnisiuae EC dwiulnadaniulsn (uituiiennadow)

1. v awzidnaliuszanm 7 5u Bulilesey « lnglien EC Uz
1.0-1.2 ms/cm

2. 1iloasurinua 10-18 Yu wdeduindiuiluaisssana 23 1y
fannsaieaudacgnldias Tagdmuads EC dwmiuinadalutaed sgfiszana

1.2-1.3 ms/cm
3. daesindienglauszuim 15-25 Ju liivunen EC dwsuinadalugag

2
[l

UogAUTEUI 1.3-1.0 ms/cm WaYAITEANY LAAWEN warluseu dUaviay 1-2 AS

v

watlosiuamsvanalulwl (Tip burn)
4. rsfinflonglausyanm 26-30 Tu Widwuean EC dwsudnadalugas

9
= 1

eguszannl 1.2-1.3 ms/cm wavaasaanu uaadoy wazluseu dUaviaz 1-2 A

wiadasiuaimsuanslulul (Tip burn)
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4 o Y Y v o i o a w W 1
5. Wednilenglauszunm 31-35 Fu it wuam EC dwusudnadalug

Uegiuseanns 1.1-1.2 ms/cm wazmsannu waaildey wavluseu duaviay 1-2 A9
6. Wefnfionglaussunn 36-40 Ju Wirwunen EC dwmiudnadnluag

.4

agfiusanal 1.0-1.1 ms/cm warmisdany uaaldsy wazluseu daniag 1-2 Ase

=b

7. Wedndengleusvanm 41-50 u Wirwues EC dwiuinadalugie

flagiind1 0.5 ms/em vizeaglianissusrana 3 fu dewduien
2.2 vann1svinauvadlenau[18]

Dudsnsdremveanarandigeadlugiivrogseidodaeniuiinans fie vienaen
viome Tavitlidosldaunsallwiihdasusednsln nisvilngldvann wieverthundud
Whindavanevaemiiassiraonliluiuiazihvarevaeadslatnamisldasiulunmue
fisosmstiamihenn uazvmenaondndrmisldlilunmusisesiunasdesininnivue
flogdrotieaniase LmﬁqgmijwimaqammﬁﬁLLazﬁmﬁﬂmaaﬁﬂwaaméwa’lﬁwaam@m
nhanUatevasaduilganinasadduiidniilfsausadethesnannansusle
ad19d1anre Fanreluvie wiovaenthagnsyiifupdieareldMiiosdeslugaoi
Faagdslutanaidheiumusuinlpgerdoiusylalnsouduies dilddnsmaaodussuy
aunalasguoIniaeenyitinud laweudrsaunsavinandlanaia uansirlenoulyls

1AL IIRUBINA UiBrfigusIfenn T iluanakasininyestesadtu 9 Inunannis
levleunansdsgui 2.21

| 1atm-pght | | 1atm-pgh2 |

| 1atm-pgh2 + pght | \ | | /| 1atm - pgh1 + pgh2

\ N / y— | /
h1 X L >
[{i@ ll 7 % h2

U 2.21 wénmsvhanleaulio]
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2.3 wann1svinauvaelulasaaulvnsaiass Arduinol5]

lulasaeulnsaiass Ae gunsalmuauauiadndadeuaiunsafindiefuszuy
roufinmeslatlululnsroulnsaaesldsiuiendiy, wirsarudi uazgwesn Jaudu
dlszneundndAguessruuaenfiamesidnlidieii Tnevimsussadnliluvesaieniu
Tassaialneviluveslalasreulnsaaesiu annsautseanuldilu 5 dailng « deelui

1. whgUszananananwiediiy (CPU : Central Processing Unit)

2. wiheaud (Memory) anansaudseenilu 2 d2u fie mieanudiilidmsy
AuTusunsumdn (Program Memory) WWiBuiaiauensananaasniosnoufiamnesaalfs
fie deyala q fgniivlilutlagligameluuilifiimges Sndaunis Ao mirsenuddons
(Data Memory) 14 Jumieunsearenalunisiuaaesdily wasduiiindoyatinsi
vasrvineow uimnlifllaidss dogyafivsueluadnefuniiseausiusy (RAM) lunias
noufinmesinll uidwiululasnoulnsataniadely wmirsanuirdoyaasilvsiiiy
miroanudusuddoyaaymeludiolilidsuazilu S8wsen (EEPROM : Erasable

Electrically Read-Only Memory) @saninsaifiudayalduslaiillides

] @

3. dufaranugunsalnguanwIenasin (Port) 4 2 dnwie fia nasndunm (Input

q

Port) uagnaIndsdty g unIanaineine (Output Port) duilldlunisigendedugunsal

L]
=

! ) 'w a | o ' £ a d‘ QU as o a L1
meuen fedndudwiddyun hutussnimeiadunniieSudygrasenisnaaing
wothludssananauazdslunesmandnaifieuanssa iy n1snnainsuomassly sy

4. doamnaiiuresdayaiaviedd (BUS) Ae téunianisuaniddsudyyindeya
TenINAY vlsanuwaznesn Wudnvuzvesasdygiudiuiuninogniglud
lulasaoulnsaiaed lasuundudadaya (Data Bus), Uauaniasa (Address Bus) wasa
AuAL (Control Bus)

5. 299sMuiledyqreuning duiludiulseneuidrfyuindadiunile Wesannis
auinduludlulasaaulvsaees axdusgiunisiivundsvinznindygiauiin

v
|
ey f I

fianudge Jmgnsinuizaunsaiilandudamalilulasreulnsawesimduiianuia

Tunsussananagnulusg

Jinvindeniiezldlulasnoulnsaians Arduino Fslulasaeulvsataes Arduino
Huvedalulaseeulnsamoinszna AVR Aifinnswaunluy Open Source #o fin1sidinine
oyaiiadnuaniaurd uareaniuaifueda Arduino gnesnuuuslildeniliie s
W@ mugBudufne fadfldnusiaunsofaudas fuku Waudesearissuedn
lulasmoulnsatans Arduino wanadissud 2.22 warwdnnsieuresndig q uaned
SUR 2.23
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INFUN 2.23 v16ne o Entnaad
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Ba” _

4
L e~

g8 & | emio
Aot o K

(e |+

UN '
10.MCU : At woz | — *— | Swolr KCSP : Atmegad2s
MCU : Atmegal6U2 3

m

8508 Power jack 712V

8.wair Power

sUf 2.23 y1vedlalasnoulnsaiaes Arduino (5]

s

USB Port Tddwmsunefunaniunesitesnlnanlusunsudililasraulnsaians
wazdnglnlifuuedn

Reset Button Lty Reset inauflafaamstililasnoulnsamesiGunmsvihau
Tvai

ICSP Port 1% %u Atmegal6U2 tfumnasnfilélusunsy Visual Com Port

UU AtmegaleU2

[
=

/O Port Digital /O #susiun DO f11 D13 usna1nil une Pin avsinirdisy g
Wandudne 1y Pin0,1 (Juw Tx, Rx Serial, Pin3,5,6,9,10 uaw 11 {fuw1 PWM

ICSP Port 989 Atmega328 uweindllflusunsu Boot loader

MCU Atmega328 {Wulilpsroulnsaaesiilduuuase Arduino

/O Port usnanazidu Digital 1/O udy Savdsmdutesiudyyinuauzdon

AIAUT AD-A5
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8. Power Port Widswwasuadniledosnissrglliiursasmeuen Ussneusnenn
e +3.3V, +5V, GND, Vi,

9. Power Jack $ulwa n Adapter Ineflusstuagsening 7-12v

10. MCU Atmega16U2 1 ululasaaulnsaiaesfivianiafiidu USB to Serial

1ne Atmega328 azAnnenuAaNAABSHIY Atmegal U2

2.4 nsyauvesialaaasdswuuaud (RGB LED)

'
¢ =l

Ialeawauaanie LED (Light Emitting Diode) iUugUnsaidianvnsadndfidrAguin
Uszinnnils fnnsinlulduedsunivans wmeadandslunisuiunnuainsuasives RGB
LED Ain n1sa¥1edtyayrss PWM (Pulse Width Modulation) fiaaaufiasii wiuSuen Duty
Cycle I¢ Tunsdiilduasa Arduino ¢1dé1ds analogWrite() dmsunisasnadayaas PWM
wazanusadiluldmivnunisiinuessisesdunszuali RGB LED 16 Tnadnazvinle LED
usiazdioglumaon RGB LED fin 9dasdou R, G, Bidfu GND iilaideuseluds GND
vasszuy ilinszualvariud LED uagdamumudainnszia fdudasauaunis
vauveaes RGB LED dwiuudasd dedldledflarunsanivaunisin-Uanislvaves
nszuaas GND 1# wasspdlildfuusumnsvuanansiosiaauandaoni dnvarvasw
viaan RGB LED uansdaguil 2.24

Red Cathode @
Common Anode @
Blue Cathode @
Green Cathode @

sUT 2.24 viaen RGB LED [6]

s o = <
2.5 ¥Mann1INIeIuvasag

= ¢ e ol o v & a o ' T
SwdilugunsalBiannsedndiviandailuainddn-dorsasiaeldudindnlin
Tagn15hsagyinautudesdelnlisiadaiuinivue wWedelWliadudSiadazyinld
Y o v oA <, a W e Mo vl &, a @ |
wunduNaRniy natewdu995Us wasvuivldlaanelnlifaznaralurwale fsg1sweg

Siadvilaring q uanadsgui 2.25
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§UN 2.25 fogrevessiaduiiaing q [7]

SiadUsenaumeduddyy 2 daundn fe

1

auveIYnaIn (coil) nllgadnseuan vimihnaiauiuudivanivinliinu
lavglunseyjslivihdudadenu sisulaenisfuussiuainnsuendenseud
wnmawiteahi Weveanlasunsenu (AMussiuniaddesnistuiveiowaysu
v a o a L) o O w v v v

mufigndnmnue) szisausudmanliiviliunulavedululunseysiudy
nihduiarenu

| ) ° S a ¢ v e <
druveamunduda (contact) viwihwidleuadndananszualulvidugunsain
ABANI3

___________

5UN 2.26 uannsasngluvesiiiiad (7)

N3UA 2.26 aseldnuninsgiunmelulsassewhiiad Usznausie

9p9a NC 811910 normal close wangaud1Unite e nandsldanell

vaaInmiprivthdudassfiniu lnenaluisaindegatdndugunsainie
P o v v o

wadldlviifsesnisliinumasaan

9D NO g81131n normal open ugAuINnAU wienindaldaneinls

vaanmieImidudasslifindu lnamilusifindegeiidriugunsalinie

wsedldlwvhadesnisaiununisilela

3. 9a¢e C go1197n common fiegnsiuiineunainumasdtslv

2.6 MNANNNTVINNUYDIUGNS

Bluetooth fe sruvdearsvesgunsnididnvseiinduuvassng senduingssevdu

(Short-Range Radio Links) laaUsiaainnisldaeiaida vie aredyyraniouds wazly
Inlurgdaddnisifiumauuidunsaniioutudursise dadieinfiuanuasninginniinis
Wassawuudunsusn nldlunseusesenirnsdwidetie fugunsal lulnsdwiinfoud
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suneu q warluns3dy Lildjaanznisdoyaiissodrufed uddsdnwidenisdadoya
Afudes ilelddmiu Headset ulnsdwiiladone

Bluetooth T¥dyaaingainuigs 2.4 GHz usazuendeseanly auudazyszine
sdslunnuglsduazawwdni aeldyas 2.400 v 2.4835 GHz wiseenilu 79 dosdya uas
wlidesdygradiued odsdoyaaduroslun 1,600 afwie 1 3undl dauitgiuarld
AR 2402 f9 2480 GHz wiseanilu 23 4es s8N Bluetooth Iz 0gi
5-10 wins lasdszuutesiulasldnistiousianounisnideusde wastlostunisindyuia
sewinadoans Tnoszuvavaduresdygialianasiianuanansalunisdoniudouau s
Tunshndelossalud® Tneflddndudeadsmumunsiavdes ildnisdniteviednasualue
FoyahlFontu lnsndnuesugysasgnosnuuuaniteldifugunsalifivumdn Wesnld
ﬂﬂﬁmua’ﬁ*ﬁ’fagaiuﬁwuauﬁlﬂuﬂn it Tdnm, 1Feg, wonnaindusag 1 uaraansaindaudng
16dne velvioglusyesfiduunliviniu (Ussana 510 wes) uenannidaldndaausi
Aulwiios waranunsaldeulauy

muaansansasaneteyava Bluetooth 388l 1 Mbps (1 wnnslinreiund) uat

1
avzliiidgmozlsunivrwiaveslwdildiuuulnsdwidede vie nsldauwuuiily 3

f
& 1 oa | s g P \a S % v | v a
dodudesmeoun widnIudoyadfivwnlngiinisdsdsdoyalada widelimusauves
o Y
i

Bluetooth azagivwiniiannil nsfinsvileiieni washiddanisldndinuidesniy

o

110 o 0.1 40
2.7 ¥anN15M19UYe9wauasn1aa (Solinoidvalve)

Tadiuees (Solenoid) ugunsalusimdnlnihedants flindnnsianuadeiuiiad
(Relay) nnglulpssairveslwdussdozlsznaudeunainiwuegsounrianininnely
Usznaudewindnynuuiuyaans Weilinssualvinlvaniuueaefivusouuiandn vils
uwismingaanalisTurausmdn fsuramdnyauuasnduiatuhliasuaenienu deass

gnimnszualuiwiliiandndiudimuediunauingn ausizduuavdndiuuundug
Funtsund 9nudnnisdinaneededuosdiazidunldlunisideniuindivesssuy
fuufind n13¥a-Dansegtivieveunaidu 9 laseatiewes Solenoid Tngvalduds
ponidu 2 vila Ae BoundideledueerndindusaeaUss (Single Solenoid Valve) uas
doundwnelsduesdndindusieledussings (Double Solenoid Valve) Tufiilduuy
deundnelsduasdindindusitsauis (Single Solenoid Valve) wdnn1sve sledussd

uARAIgUN 2.27



ar

Spring

Coil

fM1181(Rod)

U 2.27 wdnnsveslsdussd [9]

2.8 szuuguTeyanIw

w = ] v = % v W s W

Database w30 §1uteya Ao njuvastoyafgniivsiusauli lnefinauduiusdeiu

waziu legldlddsduinteyariaueiazdosivliluwiudeyaioatunionsniturans 9
wiludoya

v i A o | P o v v vw
syuugIudeya (Database System) fie syuuiisausiudeyasins Mnuadeaduidnly

o

8/ [ 1 =l L d— ) i L o w L ¥
mefuetuilszuy danuduiusseniidoyas 4 Adaeu Tussuugudeyausznaume

Ry

@

wilufayavanewituiisiteyaiorfasduiustudlinefuedraduszuuwesalonaligld
ansoldunasquasnuitesiuteyamarilldodeiiussaniamineilveonduag
fssuaiioudonatssewinaglduagiuaunsusg q Midertestunisligndoyaionds
szuudamsgudoya 3o DBMS (Data Base management system) fintinfivaelvigldidngs

9

JoyaladvasaInuaziuse@vsnim

2.8.1 Usrlevivesgiudeyn

1. anmaiiuteyafididey Jeyaunyafiegluzuvewdludeyaoiaiiusanged

vans | uis insedigldteyayaiivasaudloldssuugiudeysudinvyaely

YU

mmsuwau'*uawaagaamuaam

al

5w 1% = % oA v a aa
2. iﬂwqﬂj’]uﬂﬂ@aﬁwaqm@%{ﬁ LU@Q'ﬂ-ﬂﬂﬁqu‘U@HaNLWHQﬁquﬂﬂﬁaaLﬂﬂﬂ I'LIﬂ'SELIW
a

2/ L

Hveyayapgalsingeguatewislugiudoyn Jeyamanisfemseiu
Sriinsudledoyainn q wiiideyausngegazulaligndesmudumun

lngdnludfsesruudnnsgiudeya

o/ o

3. Astasiusazsnwainulasaselviuteuaiilasgsazain nsuoeiu

Y

wazinwiAnudasaieiudeyaseuugudoyasriiiamegiinettosvini

Y

FereliAnmuUaonduvestoyade
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2.8.2 WUsunsy XAMPP

= L] s o d o= &£ 1 % o

Xarmpp AB TAJmﬂiuamiumaaaLmaaﬂaummmmuqﬂﬂa Taviraulu
dnusUDs Web Server naifiawmsasrsufiamasidunuasosuydng uaziaTognyely
\W3DAAEITU lag XAMPP Usznaumie Apache, PHP, MySQL, PHP MyAdmin, Perl &8y
LUsUNTUNUFIUNTDI5UN19Y1197U CMS (Content Management System) fie 53UUTANTS
& o ¢ & & T < ¢ o o ad i v
\Wamveniules Fuduyalusunsudmiusenuuulivled fiypmrunuMsinungelingg
Uiuusadiusin q uagsesiussuudfifinisuaneia wu Windows, Linux, Apple vnauld

o v [

visuu syuuUfuiiniswuy 32 bit ua 64 bit teRvvilinasidavindenld Aedulusunsud
swnuesrvuuidnlulunisauiemmaliseiy Ussnoudae Apache ispasunis
YINUTas Web server, MySQL #sesiun1svinanueesssuugiudaya vinldaunsavhauls

ogeaznINTIIBeTU s Control Panel vaslusunsu Xampp wanssisgudi 2.28

PiD(s) Port(s)

| e [ sn | [ e | [ oo | [ Lops | [ BSpat ]
six 208 [ swp | [Chamn ] ((conte | [_Loge | ([ e,
S| oo [ Genig [ lops ] [T8F servoes
sun_| g

All prarequisites found
Inthalizing Modules

Starting Check-Timer

Conirol Panel Ready

Attlampling 1o start Apache app
Status change detectad: running
Attempting o start MySQL app...
Status change detected: running

31.]17!" 2.28 Control panel 489 Xampp 11957 3.2.2

2.8.3 MySQL (Structured Query Language)

o Y o o a w a v od 2
TWsunsusguudanisgrudeys Avmulagudem MySQL AB fiwthiiudeya

sdhuluszuu sasdudds saL Wuededlodmiufutoya Adeddmiuedosoniolus
unsuduedreysannis Welildszuunuiisesiu anudasnisuesdld Wwihamusuiueies
U3n1543U (Web Serven) ilaliuinisuiaiwaeiudivhauilaniasuinng (Server-Side
Script) LUu 2191 php, 2191 aps.net #3ea1waead Wudu vieviausudulusunsy
Uszgnd (Application Program) iy Awiiwaaiudnaenidn, A1¥19191 wien1udunsy
Judiu Waunsugneenuuulawnsaviaulduussuudfianisivainvany wenifussuy
gudeyalemusigosy (Open Source)igninluldnunnniian Tnsarwamnsouaznig
vauvedlusunsy MysQL fixelull
- MySQL 5E}L‘T‘Ju‘5wu§1’mﬂ’13§mﬂ@ya (Database Management System
(DBMS) gruteyaiidnwuziulassadrsvesninfivsivsindoya
mavandn hiwieuszinanadeyaiiivlugudoyasiusiosends
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svuudanis grudeya s idusinandunsdanisiudoyaly
gwu%yaﬁu’aﬁwﬁums Tdanuame wazsasiumshauveswendindy
uq fiFesnsldnudoyalugiudeyas ieliléiuauazaaniunis
Jamsiudeyasiuaunnn mysaL shwihiduitsigudenauaysruy
IPN5gIUTBYR

- MySQL 1Juszuudanisgiudoyauuy relational grudeyauuuy
relational ¥nsiiudeyaiamuslusduuuresmssununisiiudoya
sanunaslulig iflsdlndiien lvinaulasinduasiinudavgu
uan9ntiy udazasaiiivdeyaaunsadeulsadniuilseamnse
suviedn nqudeyaldmuieims lngordonim soL Adudunisves
WsunsamysQl Fudumuunaspulumadndsgudoya

- MySQL uananslFldsrunuy Open Source ufie fldau MysoL
vnAuauisalduLazyunsinsinnuldnudenis awnsaniad
Tuanlusunsy MySQL Tnatnduwmesideuaziunldaulagliialdane
K

TuszuuU§iRnas Red Hat Linux tfu fsunsuitanmnsoldemdugiutons
Igauaszuvannsaifonidanuls wanelusunsuy Wu MySQL Lay PostgreSQL Hauaszuy
annsaidendadalavisluvnusfiindissuuutins Red Hat Linux wiefndamevdaand
AnmassuUFiRnsild edslsinng aunafididnusmunnioaldoulusunsa MysaL
o MySQL aunsavianuldessanis didefouaslivulaie Wawssudioudssansam
Tunsyinuseninglusunsy MySQL war PostgreSOL TaefiansmunannisusyulanaLias
ﬁﬂﬁ’dlﬁmaé‘wéﬁagﬂﬁ 1 uBNaNtiu MySQL gnoonuULkas AU minTuades
Iusnissesiumsdnnisiu gruteyavuelug Ssnaimundsnsiiiuegednereiies dma
Wiiiladdunasirenilmi o dswasmmesmnuifléouiniuegnasaina sauluians
Jsuugsduanusedes anuisilunisiia uazaraaenite vl MySQL wnzauste
msilldruiehisgudeyauunietedunesids

2.9 ssuuUjuiinisuaunsesn

LBUATO8A (Android) Ao sruuUfURnisuuulamemeinuwisiuadu (Open Source)
TnsuSdm quita (Google Inc.) lldsupauilaudiuedugs esmngunsaildszuudfuins
wounseesiisuauann eunsaliinarnuatesediu vanea sasaasnsavneuuLgUn e
flvuentae wazeuasdeauanaiaiule

29.1 UseTRnnufunvesszuuliinisueunsess

sruuUfiRnisueunsess gnWauIuIINUIEY ueunsasd (Android Inc.)
ot w.a 2546laguisuaud 30U (Andy Rubin) lasszuuujUinisueunsesmiu
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5zungﬂ’ﬁmiﬁﬁ’mumwmnmiﬁ’nmLmuﬂmwmsswﬂﬁﬁ’ﬁmsﬁuncﬁ (Linux Kernel)
Faduszuuujiansileenuuundievanuiueiediuins (Server) urimunsio Wolk
nanerluszuuuiRnisuugunsainnmi (Mobile Operating System)

siounilowfioungedniou U w.a 2550 Vitnniia Tivinnisressauiau OHA
(Open Handset Alliance, http://www.openhandsetalliance.com) dodumiisunans
TumsfwusnasgiunanswesgunsainamiuarssuuUdRnisueunsess Tnedaudnlugig
fodesuau 38 sedrsay Fausznavlussuisnduifisntugsiadiunisdeans wu
Tssenundngunsalnnwn, uidmilunlusunsy, §liuinsdeans uazdndnosindgunsaidy
doans

ndsondudoitounarnnd wa 2551 visngiialdUndadedesausnild
svuuUfiimsuounsens %o T-Mobile G1 wipdndeils fie HTC Dream Tneldueunsous
fu 1.1 uagndeondulgiinisuuianssuuujiinsduiulml indudd

Fusenlainiseonndndusiainuisnaieg sanuavainuateu vainvane

¢ o

8vie munisiauszuuUfiRnisuauaseed Nlegedwailies Mlvaumvssueunsosd
filvildenagegnwnuiy

2.9.2 lassasvesssuuliinisuounsess

drutsenaundn 9 vesszuulfuRnisweunsens ssudadutu udasduay
a Voo & od w Y <
Senliuinsvestuietinasly uanassun 2.29

APPLICATIONS

Phone
APPLICATION FRAMEWORK
Activity Manager

Package Manager

Surface Mamger ey SQlite
Lo i)

OpenGL | ES reeType WebKit Michine

libe

LiNuUX KERNEL

Flash Memory
Driver

JUN 2.29 dwdsgneumavnnuvssieunsessiuusaydu (11]
' ' v al = 1 & &
lngusavauUsznau asiininfuasuiniseng o feeldd

1) Applications @731 Application “Sodruveslusunsufifiuady
o ela <4 = ! o 4 v o a Swy & =l 2
sruulfuRnig viaunguuedldsunsuigldauldvinnsfnaald lnegldsnuauisaisanld
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Tsunsusne 9 Iilaense FsnnsvauvesusdasTusunsudulumuigimuTusunsuls
ponuUtazlvulAnlusunIe )

2) Application Framework Judruiifinisiauntuitelddnimuiaiansa
Wannlusunsuldasain wardusvansanmundetu Tnedniaunldndudeaimunludiud
finnugienann 9 WewavnsAnunaaisnisidenldau Application Framework ludaudl
foennsliony udnhunldonu Fedivaronduiaeiu fodiadu

' f
o ol

- Activities Manager (Hunguaasgaddsiidaninifeatuasasnisriie
YRITENLUSUNTY

- Content Providers 1¥unguussynd1ds fildlunisidrdsdoyaves
TUsunsudu warannsoudstudoualilusunsududnisls

- View System ilunguuesyaddsiifsntumsianislasiasisvominae
fuansnalugruiindofugldam (User interface)

- Telephony Manager L‘i‘JuﬂEjmaaﬂqmﬁwﬁ"aﬁiﬁﬂumn**t’hﬁa%’agarfhu
Tnsfwid wiu maneauinsdn 1Jusu

- Resource Manager Wunguvesyadddlunisidhfseyaiidudonnny,
suaw

- Location Manager L‘f;luna:immﬂ;mﬁﬁﬁ@ﬁﬁmﬁ’uﬁumuamaqﬁmam%
fsruuufoRnislasudaingunsal

- Notification Manager tJunguusagndrdsiigniFonldidolusunsy
ApINsuaRsalni Al dunisuauanIu(Status Bar) 909inge

3) Libraries (Jushwwssgaidsiimunsng ¢/C++ Insulsyndndsaandu
naunuinguszashvasnaslda W Surface Manage dannsiABaunisuaniua, Media
Framework $an15ifignfunisnisuanianiazidos, Open GL | ES way SGL dan1sifeaiu
a3 §R waz 2 §If, SQLlte damaifieafussuugiudona (s

4) Android Runtime I Darvik Virtual Machine ﬁgnaammum Vo ld
vheuuugUnseifd wreaudt (Memmory), wiiisUsganananans (CPU) uazndaay
(Battery) 719789 4n15¥197uw0e Darvik Virtual Machine ¥nasudadlwdiidasnisvineu
Wilulwd DEX Aeunisvihey marafifielsiivseans miintuileldouiu wiae
Uszanananatsifiannandaliiunn daudeun fe Core Libraries Mdudaussusaudndauas
yafnddiy Taognidoushenunani (Java Language)

5) Linux Kernel 1fudsuiiviudniiwaleddy Tudanisfuuinisudnues
spuuUiinis W Feamheanud wdsen Aedefugunsaiiie aulaende infete
Tnausunsessldiniendruiuonszuuufoinisaynd u 2.6 (Linux 26. Kernel) Asldiinns

[ 1 =
PRI VLTIRE



42

2.9.3 App Inventor

App Inventor (Huia3asdiofilddnsuains Application #195U Smartphone
waz Tablet Aduseuuuftinis Android dnwagnisiBeulusunsuiuu Visual Programing
Ao Weulsunsusmenisdeudendds wWunisesnuuuiiiouddam denisadialusunsy
uulnsdwniidefia Smartphone n1si@gulusunsuuu Smartphone Wag Tablet Android fae
App inventor anunsauARINTsITaNABlALTINTBISEULLAR SR TUR 2.30

App Inventor Blocks Editor Amitold Emulator

%

Android Phone

=i = '
JUN 2.30 Mmsl¥eurelnesinwesszuy [12]

ng App Inventor Server (HuAsasfiliusnisuasiivanulusiansiie o Agly
d319%un1 glddaurlusunsuiiate Android lngasielusianuazileulusunsuuy
o ¢ cal o | o 4 o
AUWUSTIeesansalUds App Inventor Servers Walalusinsuoanul asnsavaaauiv
lUsunsuslafiodnans (Android emulator) Wialnsédwsidlatio Android 234l
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=Y 1

PANUUUKAZNITINNIUTEYYITIWUS

U

=

- a ¢ ) a  ca 0, 9] ¢ A W as
Uiggninwusises wasdnlalasluinddaluld dingusvasdiedmunnisugnin
v aa 4

lalaslding iluszuudnludfuavarusamuvaniadeidnadenisiaigivinuesdn
lalasluding vilvigldiinaruasanlunisgua waziiinuszdvsamlunsnandnlelasluiind

fisin50etiu Tnonseenuuunsyneuvesssuuinade Ui
3.1 NI1599NLUUNITNINUYITEUUIRES23

dmildeenuuuuasiauulasinlelasiuindsalusi WovihliAnmuasanaune
Tunasldsau Taglddlulpsneulnsaiass (Arduino) lunismvauiedefidrdnlunis
Wiiulavesrnlalasluiing Usznauluaie nisaruauaAraulunse-ane Arpamiduuas
gaungll lnglulaseeulnsataesaziivadransugaslugiudoyn Snvauisouans

ANgusae 9 luwaundndurudyein Bluetooth

Liquid Level Temperature
Light Sensor PH Sensor
Sensor Sensor
L | I | |
Android ))) ((( C ol
Bluetooth [€ Microcontroller > Database
Application
i ]
Solenoid Valve Springer LED Grow Light

d L = o e
JUN 3.1 vdenlaazunsuvosulawinlelasluiindsnluda

3.2 mseanuuuszuuUgninlalasiudnduuusuuuaa (Manual Hydroponic
Planting)

3.2.1 msidenszuulalasiuiing

L3

MnMseeszuulalasiuindusazssuu nulurasssuuditadsluy

2
=l

panedaseanusnasuelanail
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1. AnuFeuaranluselandn
AAsRNTEUUULY NET seduivasdumisdiseduiin viliAnanudou
avauun ilemafisinfiwanennia Jsldinsussenddhszuulaneusuiladgm
2. lasaasnevedlsaion
SYUULUU DFT uag DRFT #asiilassadnefiudeuss inszdasfurnin
vosUFuanilus udthszuulawousdssgndldvililassaddlisnudoadentdTag
fianunsasudildun
3. msldsuTiinmeniafisindia
Wothszuulseusnussgndldvilifniloniadldsuliinueondiaumniu
Mnnsszvidnisiddsuntas wasdeinliblusedinsuandsuuiinmeondiou
dunalidieandiauiunniy
a. mslduase
ihlussuulsweudnisldduasslusfunalinnmszilusdldsndy
foatsaglusns Jalusududedlidlutimamn waviguupivesarsazaisgeduainns
fifinanufeuaraulusieugnin Wussesinaiuiu q hldpuauifiviaedlusinemsiie
fnvswdsundaduaimdn udlussuulowoutfnaaudouasauiitiossinliarunsaléie
fusinaiiea: inmeauantimaadlusgoimsvesivinsidsuuasios
5. nstfatlgymilniihdados
dmfuszuu NET ieifndaymilnihindes silsiszuudutihmgantsiney
minvgadusreziaanay q MlFsnfvuiesuisivgniuneld widldszuulenon
daihoglussuy maavisuileussuunisgndnlelasTuindfussuus  uaesds
M3 3.1

A157199 3.1 Wisuisussuunisugnanlelasludindiuszuusng 9

- g n1suUgneinlalasluiing
GRIGY U238
NET DFT DRFT lanau
1 AMusauarauluss 3170 Upy Yoy 1og
5 . laisu %y laisu aisu
2 lassadnsvadlseSon | & — . v o
dwmdnun | dwdnuin | dwitinuan | davdnunn
. 4 . UDULA
3 USunauenansInie 170 py . 170
17171 DRFT
4 nslduuazde ay win | Yesnd1 DRFT | e
A — i ith fith T
5 | Weaiedgymlnirdndes
Tuszuu Tuszuu Tuszuu Tuszuu
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3.2.2 mseenkuuwlasintalasluing

n1seanuuunN1Tiuresszuulgninlalasiuiing lavszenaldssuy
ihiu-thas violeveu anldlulsadeumizugn Tnsnsiansgdrdlisuivesgainevessis
uriazs19 Wethvie PVC 1ilulusns Tnsanugeva PVC asifunsimuassduihilgean
vossrsuarldtvie PVC asauvie PVC Tngvaurasivia PVC avilussduihiianuasss
Faguil 3.2

lassadreveslsaFou 1o PvC 1Bussugnin lelidansszuulaven

< o o dgil w0 1a B @
LWS’E%LUu'JE"iﬂVIMT‘tiEJ‘LGN']EJ 1RGN WEUUINUNUIN

(n) (%)
3Ui 3.2 gunsaliilélussuulamau (n) dvislaveu () T1eugnin

Haavinlminisesnuuuwlasinlelasiuinduanssisgui 3.3

sUN 3.3 ulasgninlelasludndunuuia

3.3 nﬁsaanLL‘U‘US:U‘UUQné&’nla']ﬁmiﬂﬁnéuuué’miuﬁﬁ (Automatic

Hydroponic System)

lasinsimseidedivenduvatlassainswasssuulgninlalasludnduuuuauuaa

anUTulsaunly 1atu TnerilsdemsldTanfimoldihenuvioman uazlifisinnas
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3.3.1 nseanwuulsiSou

| 2 a Yo oYY a v o P v a
luduveslassailsauiouddarinlaidenldvie PVC iinsanidutagiiiun
LiiAnatiu m¥elaienuviewman wazliudounisldsrsdgndnannisldvie PvC Wusa

= Y = - = Yy oo -
PVC @217 LLﬁﬂ\‘JﬁQEU‘V] 3.4 1UBINTN PVC dmsasdumnusauniasninme PVC

® = @

3UT 3.4 79Ugndn PVC dum

[

milavinnseenuututasinlelasludnduansdiaguii 3.5

£2%e

5U# 3.5 wasgndnlalaslutindszuudnluds
3.3.2 dwvesszuumuaunsvanislasiuting

3.3.2.1 MIATUANNES

Tuszuuvgndnlelastuiindlieanuuuszvuuasuaniiniaiunse
Ua-UndwluiR Inelrlafusavassyuumunuiln-Un uasuaniiousslul® wansdsgui 3.6
elvfinsliuasuaniiion (Plant Grow Light) wie vaealw LED Grow Light uanadfagudi 3.7
uay 3.8 Juilianunsaliuasarn LED unuuasinaaseriing iitedrelsiduliidunse
uas Inglesinsesnuuulviilavaeal LED wuudnludd lneddaildidenldiougesinny

8 o A A @ 8/ 1 I b
LULLES GY-30 (BH1750FVI) LLE?@Q@QEU‘VI 3.9 IWDIAAINULYULEILAR D YILIAINN ‘}Iﬁ]&]'}]ﬁ



ar

anuduuasaenunlumiae lux wazdsAnlifuvesa Arduino itevinismuaulugaiiad
1 Un-Unwasalsl LED Grow Light deudnnisvinaruveslusunsuaivaude ieisuives
famrdunasialdtudanndt 200 lux vednlulasaeulnsaiaesazdanisldilale LED
Grow Light uadmauiduLasiiialduinndt 200 lux axdsnslitaln LED Grow Light

O & A o o & o 5 o 3 a aa
m@uL‘ﬁE]I‘Iﬁﬁ‘uaqln'iﬂﬁﬂLﬂiqﬁﬁLLﬁﬁWﬂ?j'ML?afma'i\nu LazNanNAu WWImﬂNﬁNaﬁ]WﬂJ'ﬁﬁUgL?ﬁq

/ Get Value from Light Sensor j

Light < 200 lux

-
LIIUVU

Open LED Grow Light

Close LED Grow Light

=] g L3 = = a e
U7 3.6 Wadaninvessyuumunudn-Un wawagiiiandnlul

5Uf 3.7 vaenlyl LED Grow Light [13]
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AN91991 3.8 msnAaNUAvemasnln LED Grow Light

1A CCC, CE, FCC, RoHS, SAA, UL
Voltage: 85-265 11as
'S’acq Plastic
Power Source AC
LUAINAIITULLEY LED Bulbs (60pcs Led Chip) 40Red:20Blue
21gmsldau 11AN7 50,000 1w
vwtin 70 N5y

U 3.9 wulgesTaeauidiuues Ao GY-30 BH1750 [14]

= &

JafvpruwesTIaRILLLAS GY-30 (BH1750FVI) An 19iandu
aa o =l =4 a dd' 1 o @ 7 [ o dﬁ 1 i
AINa ANUALIBENZINe 16 Un Wausialuy 12C bus lszudnduaudygratoude v
[ [ @ [l o e, = [ ] [ L) s [ 4
Atun1sIauniae lux (§nd) Faduniionisiawuy Sl dvsuainuaine (luminance ) =
1 lumen per sguare meter
s18azLeATuATAYa A ULEaS GY-30 BH1750FVI
P | -
- WaumaluU 12C (Jw1 SCL way SDA)
- ¥ udas@eunekuU 12C slave device
- anuEmsula 12¢ 1 400kHz

- $ly7 ADDR d&1nusafu LOW u3e HIGH iteldiuuniaviieg
994 12C Slave (@nsnfusniauiiogldassdn)

- uselviBeslugag 2.4v - 3.6V

- Benlnuan1siald (Measurement Mode) 1t H-resolution Mode,
H-resolution Mode2, L-resolution Mode &udusaiinunaainuasidon
luns¥n sumbeszeznanlunisinuareus (Measurement time)

- Anwazidea: 16 On laAn 1-65536 el lux (step: 0.5 lux, 1

< cg{ 1 e o/ A &
lux, w30 4 lux Fuediulruanisinfiden)
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- szgzilalunisiaumazase: Ussuand 120 millisecond
(@ M3V 0.5 lux %39 1 lux), 16 millisecond (d11¥U 4 lux) Tusgiulun

A15IAALEeN

=

3.3.2.2 MIMIUANGUNNI

v

a

nsmuAuguunilvesszuvUgninlelasiviing ierivangungdl

b U
]

meluszuuwdasinlelasluind uilifvdansginaddfitu ssuunisinuazaiuny
ol 29 oC Wesmmpiiiudidvun stuvasinisdinadianediin wevhnisan
gaungiingluszuuas lnglnaivisavasssuuaivauda-Un ausunesonlutfuanass
3U 3.10 BansingamgiiavinldidonldisueasTngaugil DHT11 uamsiaguil 3.11

Faannsaldlandliingamaiiidumiae °C uazmiie °F

Get Value from
Temperature Sensor
Temperature

. > 35

Yes

Open Springer Water

Close Springer Water

i Y,

JU# 3.10 Wadvsnvesseuumununsila-Un ausunasonlulb

JUN 3.11 wuwesinamumall DHTLL [15]
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swazduadunalinvedluga DHT11
- dru¥amanudiu 20-90% RH TaeiiA1A21uudugn = 5% RH A2y
azldanlunsin 1 % uanNauuu 8 On
- dwingumgi 0-50 °C lnedlfAnnuuiiugn + 2 °C anuazidenly
A39IM 1 °C uanaWauuu 8 Un
- 4 pins Wituitluns319w1 0.1 inch
- lenssud 0.5-2.5 mA LagIEauLsInu 3-5.5VDC

I I e

- A (Sample Rate) win 1 Jui

nseauaNgauniilalaenisinguugiiosnunluniisemieaidaa

lnglwugesinguugiiinisadeanlvivuesa Arduino uasarvaunulugasiad dn13l4

9 U

ToduaeAndwhau wdnmsvinnuvedlusunsuaiuay Ao Wiewuwosnoaumaiild 29 °C

2

¢ ) ) ' = ¢ o a I3 foe 4 - o -l = '3
U93A Arduino Agdsnisthulugasiadilileduesdindivhau el lwaluiiavianes

\nareeniiieangamilnigluulaugnin

o
a o

33.2.3 N13AIUANTEAULN

daniladavineugesinszauun weldlunismuguusinamiiluds
1096150¢a18 1AUNITDBNLULNITUBNTLAUNIUAAIAIFUN 3.12 Fa3asdnseAuiiaunsn
Touldl 2 szeiu wazilnasalW LED 1Wumauaning lun1sreisasesiinisrovionedsly
P =l =l _t o v o st Y] g o v A o 1] :
walSeumsuivnildiduivenseauinndeins Wevaealw LED vauwansinuioglu

v dovwy o (" k) € v A e ED0% 1

seiuiieeld nniuarddnygaludauase Arduino wediluldlunisaaupusydusaly

Level 1

L

Level 3

JUN 3.12 2035¥aseaui
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wanmsvinuvedlsunsumvanUsnaludsasarated 2 daulu

N1SATUAN AD
1) MsauausEiuinlugad lnedlowuwesinszauindedesniy
oo ¢ , ° @ - a § & o o e 3 o
#fmua vadn Arduino yimsdsmsrnusiad ilsdusenandwvhau sudivunanhieseaun

o o A = v dUyu
ABINIT LLaBﬁaﬂﬂqiwq\ﬂuLH@QQ?%W‘U‘WWQHL?

a

u : o / o g = d o
2) msmuAusyavihludsansazans lnedszauiifsszauiiun

griinnsuandaulninisiivarsarae adluddnsazaie
3.3.2.4 nsmuauaaudunse-ang (pH)

faevildeennuuuszuuiaaianuiunse-ae veseildiuuuasin
lelasTuiing Tnefinisaruaudiniiuidunse-ans vasszuuldeglugas 5.5-7 ilenn
adunsn-sg fmavdsuuiadluiididesnd ssutvinisfuiidnddansazarssay
Fududeinauhifugeilélunisugnite winsdirnnudunsa-ss fdwnndt 7 ssuu
swimainansavareteiaeswin Tdaslulufarsazanesin TnslWafvrsavesszuy
muauAIunse-ae LuushluiRnansiagun 3.13 Tnsnisindiaundunse-sng giav
@enldiguigasinanulunsn-n1s Ao ESEN288 Analog pH Meter Pro LLamﬁagﬂﬁ 3.14
wieldinnnafunsa-ans aelufiansazatesin Fainadonisdyidivinvesity insive
mnadunsa-is fimsiwasuwdamn 4 Ju lnewugesanansaasadeuanudunsa-ig
16 0 1 14 Tnglussuuvgninlalasluiing muauramiunsa e Tregnelutas
5.5-7 Welviinanunsaieiauiulaléisiian

/ Get Value from pH Sensor /

Yes Yes
Open Solenoid Valve Open Solenoid Valve
of Ferrite of Water
Close Solenoid Valve
of Ferrite and Water
>0 >0

gﬂﬁ 3.13 T,Wa:i'm%m‘uaaiswmmmﬁhmmLﬂuﬂm-@m WUUDH LU
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5U# 3.14 wuwesiamnudiunse-ang ESEN288 Analog pH Meter Pro [16]
TIEaDuARIAtAYEY ESEN288 Analog pH Meter Pro Module

- Tdusesulvi sv

- e 43 mm x 32 mm (1.70 inch x 1.26 inch)

- gwdamnudunsa-ans 0-14 Tnefieauudug £ 0.1 (25 °C)
- annsndngumagiilugig 0-60 °C

- IR UAUDS : < 1min

- \deuselas BNC Connector

- pH2.0 Interface (3 foot patch)

- lesunisySuunslae Potentiometer

n13mvAuA1ANEuNsa-ae fnsdsandunluieuzden msee

WwuwesIUuUesA Arduino Tngwn VCC wWiAulw 5V 91 GND sawnduen GND waze A #9

v o ¢ < VI - . 6 a & 3 s

Wnduuyaluaueuzden 0 uaia Arduino agdwiulugasiad ialdledusaanaivesds
o @ 9 o Ps '3 ¢ a a - Ve

ansavanevinu wannmsauaualfiduleiiussdndilunisde Yaoruaunisliuiun

+ = | val 1 ' v A al a <
mwauaratseie JuazunivelifidnanuBunsa-samnzauiuiivfivgn lneleduses-

= B 1%

Naluisasaraedoisuayfuassuitnaasazatenviniy wieufudunan 3 Jud 19

o
a1 s

aa i3 [ 1 qf € ¥ as [ 1 o
A1535%UTU DvnAIdunsa-a1sisutaasTaladuiarvdnluniaduaie wsonse

al & <

vein Arduino agdiniseulugasiaddslindalandueuasded weldtasazarssiu

A ot s Va1 o Qs = L4
fidaludansgnin TrrmungaudunisuandnlalasTuing

3.4 N1509NMUULDUNAATU

@ [

dasileviniseanuuuneundinduliaunsouansmadising 4 vesssuulgndnlelas

e3¢

Windoaludd laun ArvesdSuimuasinirolu uxdrvesgungiilundae
pemnaaua A1ALTUNsA-Ag rasivansazateTfildlunisignity uaznisusnsediv

vesansarargfenieluds Treglusedudiudmiold lnaniseenuuuliuansnaniu
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d' i s = o ' £ 1 Ao vy d a = W
ﬂ'ﬁﬁ‘ﬂ@llm@a‘ﬂﬂﬁﬂ‘!UQ'ﬂ“ﬁ BINUIVDICEAPINAAIVDUTULYDINT 9 W'Jﬂlﬂm.lallﬂ']'ﬁk’ﬁ@lmaﬂll

gUNIalugysvedsTUY
3.4.1 FUABUNITATIUTLNTH

L‘%':umﬂaaﬂLLUU;ULL‘UUT‘U'aLm'samuﬁaﬁaﬁw App Inventor ludauves App
Inventor Designer #sl4d195uastsdrulusunsunie 9 waldaululusunsuiiede
favadratuainduideulusunsulfudardau ludauves App Inventor Blocks Editor
Fldsnsrovdondds welidwlusunsuidu 4 vowmudieanwuuienld lusewinadou
TUsunsy o19finsudle windiy wieavursdiulusunsusenly vilddodlalusunsy
(Debug) auninerlalusunsumuiieenuuuly Wevndwlusunsugnasraaiauds Aldiam
nageun1sidau Tnentsingalusunsuadluvuiledia Android udannasunisldeusinu
fafe unnldifiefie arwisevaaeula diulusunsuilefiednass (Android emulator)
lupeuiumesny

3.4.2 @1usnuuuLaUNAAYY (App Inventor Designer)

Tudupenusnvesnisadny Application #38 App Inventor 131900151 den
Component fifa3n1siazdaateasludinuesniseonuuuainniidisnasfudne
#i App Inventor wisnlidasealuvuaany 1y Ju (Button) demdu (Label)
ndesdonInL (Text box) Liusu wansfegud 3.15 Favindudiureanisesnuuy
(App Inventor Designer) Ltamaﬁagﬂff’i 3.16 Fauanslidiuds Application as1etulunidng
\Ju Brewers #28 #uvirazfudiuves Component Aarursanmenldle wansd
5Ul 3.17 81 Component Udagdrazanunsnfivuaadulsdng 4 wiedonuuaniua
el Component tlé LLﬁmﬁﬂgUﬁ 3.18

3UN 3.15 vtl1aed Component
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Viewe:

[ -
Ouspiav Imasitie Components in \iewer

AR © 509PM

35U 3.16 wiiaon13eanuuy (Viewer)

Components

=] Screent
L. TextBox1

e Bution1

= v 1 d o Ld < L
3UN 3.17 misedu Component Midanthuldlussnuuuniineundindu

Properties
BackgroungColor
B Defaun

Enablea
i

FantBold
Fontilalic
FontSge

140
FonlTypeface
default 3
Image

Hone

RNEY

Tealgnment
LEMHE

gﬂﬁ 3.18 wivediuAnaNURuDd Component (Properties)

App Inventor Designer lunsuansnamnisinguieesvesssuulgninlelns
P ' ' a ' o < &
Wilnd vadrsndunsn-ane Agangll uazarnnuduuas iiegaauUdsunlasuuy
Real-Time sihunsiteurawuy Bluetooth d4l4luga Bluetooth HC-05 Tunsdsdyagy



G15]

3.4.3 luga Bluetooth HC-05

Tuga Bluetooth 14s1ulunisifensiofu Smart Device #1a 9 1 Smart
Device a1115080@15fUUBSa Arduino 1#HIU Serial port Fslugagu HCO5 uansd
Ul 319 annsadalifldauduld Filnue Master uavTuun Slave Tunisderanag o
wWu Fegunsal swarw sildii1u AT Command dedesiinsdeuiewitelilugaidalnun
nsmern vionatuulugadnsly

5UT1 3.19 Tuga Bluetooth HC-05 [17)

eazidgnlunaila luga Bluetooth HC-05

Iwslemoa : Bluetooth Specification v2.0+EDR
fimud : 2.4GHz ISM band

N1suagLan: GFSK (Gaussian Frequency Shift Keying)
nsUapedayynd: <4dBm, Class 2
Aulavesdygn: <-84dBm at 0.1% BER

AML37: Asynchronous: 2.1Mbps (Max) / 160 kbps, Synchronous:
1Mbps/1Mbps

ANLUaeAny Seymwmu( Authentication ) uag N3

L[ U19%a (Encryption)

Profiles: Bluetooth serial port

Tgusesuloin: +3.3VDC 50mA

euluggumgil: -20 ~ +75 °C

PUIA 26.9 mm x 13 mm x 2.2 mm

lun1sirausie Bluetooth LiauanIAINITUNIINUBSA Arduino IRl

senuuuliinnsnendydnualju Bluetooth Ienaudiazueuiiudeuariiegves Bluetooth

WARIRITUR 3.20(n) wazillaidennisiiiousauad Bluetooth vtsinsludiuves App Inventor

Design Aslansrsulaunan@uees wanswigun 3.20(2)



56

Qo9 i} al 5%

roponic Monitaring
98:03:31:FD:43:2D HC-06

34:DE:1A:42:08:2D WINCTRL-
SUDHL8S

30:21:0C:96:2C:28 Awei-Y200
Temperature29.00C

77:77:56:00:1F:1A Bluetune-pop Light 30 Lux
B4:8B:19:8D:84:7B iPhone 924 PH 7.93
Administrator

F0:13:C3:48:38:80 HUAWEI AM08 ] Name H L

Level A - Low Lv.mid
Level B - Low Lv.left

20:16:09:26:89:44 PROJECTHY I EXIT

BC:25:E0:C8:99:04 HUAWEI B2-904

(n) (¥)
5UT1 3.20 nsiawsio Bluetooth (n) mihveldengunsaliliausa (V) MNo@LARAINA

dun3deulusunsu App Inventor Blocks Editor 3nsraudendds wielv
Arulusunsuvinaumuiieanwuuienliluaiuves App Inventor Design fie Nsifguuden
iomuanisdeuse Bluetooth Tunssuamsansluntih mseeniuy saudsnsiiuuada
ws msinty Button titatnnnsviuteswennEiady wanstegui 3.21

JUT 3.21 venAdsimuanisiouse Bluetooth

druvesnmsilisuvdeniuardunm Mnduwesiiuuese Arduino Tuuans
Aluniinsesniuy uanafaguin 3.22



call ETIETie TR BytesAvailableToRecenve | EXED ([
then  sct oSl EB o | call (L0 o
call £ L8 Tl BytesAvailableToReceve
il Label] T to () get FEDITTND
set CETUT TR o E2 3 text
at
length of st kst | get EETISTES EXNE' £)
et WETED - WEEA to (| sclect Iist item kst | get CESTTEE
index | [E}
W L ) ACTEED o | schect st tem Ist | oot ELASTEE

index | 3
ot (G - LD to | select kst tem kst | get EETICETIRE
index | E)

t ETNED . RCTEED o | select kst kem st || get FASITIES

R . LCES to b select st kem st

'
@ e 1 oa

3U#l 3.22 vienddssuandunm

8
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unii 4
NANISNAADY

luuniazvhnismeasufsfuulasugninlelasiuiindlagldnisvanes 2 seuu
oA sruvnuviiuwa wasuuusnluAfillulasneulnsiaes (Arduino) ATUALINNTYITY
Tudusne 9 uagaunsauanirieing @ Afaldin weundindunisdnsdwidede nmaaes
danaruluasnasunsiuresssuunisugndnlelastudnduuudnlul® Sfiussansam
Tumvgunsyhaunnndssuukiuwaniell saudianisuansriruseUndndy

4.1. msnaaasnvanszuungluwlasinlalasluiing

4.1.1 nmsveaesmuatAInudunse-aag

nmineaesudasinlalasiulinduuuuuuina A Wunisugnlalasludnd lne
sesinsiarianandunsa-ane uasinisiiadinnaeesdee Jed wazihiefvosldies
WaAiaudunsn-ane (pH) wazanisnlaia (B0 fnsiwdeundasiu 1adinsiiuna
a < { = i @ o
van1silsundainnelusrezinat 1 ifouresd1anulunse-ane wanesasuil 4.1 uay
ArAulni uwaneiagui 4.2

Aenudunsamn (pH)
8

— T T 1 7T e 1 el T T T T e 1 T T T T

1 234567 8 9% 101112131415161718192021°22 2524 25262728293

31

(=]

—ANIA-AN

JUR 4.1 Aenudunsa-savesansazarsnelussesion 1 Weu
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Al EC (mSsem)
16

1 4 W\/\/\_
08 -
06 -
04 -

02 -

8 + T

12345678 910111213141516171819202122232425 2627 28293031
— Rl (ms/cm)
:‘ 1 o =5
JUN 4.2 enanunilwiheesansazateatalussezioa 1 hou

Aedunse-rts wazAmsthlwihivsnzeslunsugninlelnsluing 3
TuuSeeinsildinadalunemaans Feldrefimunyen Ao f1 pH 5.8-7.0 uas EC 1.1-1.7
(ms/cm) andasu nasmluaasliiuitdnniludinlifnnsdeuwdasnnin iwsgdn
wasinlelasludnddauindn undraruitunsa-rsdinswisuntasnnndt delddnng
W dusyuuuuusaluia Saldvinisauaudiruifunsa-rng Seausnduiinueliss

JUN 4.3

drrrundunys-814 (pH)

B
i
|
F
T o
5
a !
3 |
2
1
0 g Ty —— — =81
=2 2 2 222 2@32=22 =2 8222 2 2
< o < o < < &0 O O O AfA o O O O & o
o o o o o o o o 9o O 0O o O O 9 o o O
S o © M G M @ M &S M O 1 O M © M S ¢ O
H B &8 &8 4 - N AN A = 6N &N M M s < nono
- = = = = = o

e dunssa pH)
3UN 4.3 aneanudunsa-insesansazanungluszezia 8 Talus

nsnaaen1smavAuAaulunsa-as lussuuwuudaluddvinle Tneinan
i | a ¥ ww o 8 & 1 al
auidunsa-aing lugasaan 9.00-18.00 u. TumouSududdnviazldundad pH agh 7 adlu

deansaratesid warluian 13.00 u. agvinsiudeludeansazargsiuliden pH agi 5
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AJ v -] 7 1 1 [ & . = L I 1
wellwuiwes pH vinsindn wazdsludsuesa Arduino ienruauliian pH eglutas

55-70
nduiINIsUTsusuAaudunsa-a19TuTTUULLUEIE WATSE U

]
a

@ we aal ' < ' = & { o =
dnluldniinisaiuguarrnuidunsa-ans IngdsiivAnisivdsunlasvesvasrnudu

=

| ] @ ¢ = @ e PrY i |
nsa-ang Wunan 1 &Uam Feaansatuiinnalafaguin 4.4 nan1smeaein1smIvANAIAIIY
Wunsa-aelussuuhuukNYLIE wazssuudnludfty danuunneneiy TngssuuliuLIay
- 1 g 4 1 1 © Qs s e | 1
firnanudunsa-arsszagdudionaiuly uidmsussuusaluifdrnnudunsa-ans

w [ 4 Lo o =
aneuAuliegdrsiimanraniunsuandnlelasluingd

Aranuilunsn-ang (pH)

8

7 /—/

6 E—— J \

5

4

3

2

1

0 Ju
A 2 3 4 5 6 Fa

— 1R s pr SR TSTR

UM 4.4 AnuduRusuasAnUlunsa-mM@esasazaslusEUULLULIE WASITUY
doluld neluszesna 1 &Uav

lun1snaassmuauaInIulunsn-A1saziinisguteuigesasluluds

Y = 2 ¢ ) @ 1
#15azaneTIN wansassUn 4.5 uwayldueinlulasreulnsaiass Arduino Tunisinminiumia
Yuourden laelodn pH daeglutag 5.5-7.0 mdesdsasararedonaznaivesiain

o

3gnUald uwawille pH dAnleendt 5.5 Ndweadiasazaredeazyinisida Wedwaisas

Y

Wluansaranesmaudneludansagassmeglutiaiidvun uddie pH fidwnni 7.0
MamanaziUasardnetnadiuluaisaraiesiy delunisneasdinansainnuunsa-ang
NIUN19M138 Serial Monitor Aineainuesalulasaoulnsataasuiunialuswnsy Arduino

IDE Fanthasuanawaruidunsa-aauansdigui 4.6
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5 = -
Level Tank Mid : please fill in tank
Level Tank left : please £ill in tank
Status Light : 40(0pen)

Status Temperature @ Z2B,.00{Springex Close)
Status FH ¢ 7.14 FH Round : FHStop

STATUS

Level Tenk Water : Fill Watex

Level Tank ALL : please 2ill an tank
Level Tank Mid : please fi1ll in tank
Level Tank left ! please rill in vank
Status Light ¢ 39(0pen}

Fratne Tapa s es { « 06 Mo anger - Tl oea)
Status FH : 7.14 FH Round : FH3rop

v

v Auoscrol BothM bR~ 00bad

] ' I 1 L . .
:’J‘U‘VI 4.6 mmmmmmm;ﬁumwmq HIUNUUIRD Serial Monitor
4.1.2 AIVARBIATUANLEIAIN

NsnAaesdILAIUALLEEIN Ineddnidieugesianuduuasl sy
vaslsuTeunanidiesuil 4.7 et uaunniidowndidsadou uaslililnsnoulysaiaes
Tunisuszananadiaudulas p 9298909 9 Werrarudusasiienminiifisivun
lulasreulnsataesazviinisdsdiad welvinaonlnl LED Grow Light vineu uadnaueodda
Arrufuuassidnnniviidmue vasslnazgniieas Inssegrauansnisidanasnaln
Jetaramnduuassniiidiue uassdsguil 4.8 Fdlunisvaaediuansianuidunas
W1UN1aniN9e Serial Monitor fidevinuesalalasaeulnsaiaasriumislusunsy Arduino
IDE %mﬁwauamwammLﬁuuamamﬁagﬂﬁ 4.9



3
@

U

Lewel Tonk Mid : plesse £3ll in tank

........................ EErnmannn,

Level Tank left : please fill in tank

Status Temperature : 28.00{Springer Close}
Stavus PH ¢ 7.14 PH Round @ PHSvep

STATUS

Llevel Tank Vater : Fill Uatez

Level Tank ALL : please fill in vank
level Tank Mid : please fill in tank
Level Tank left | please fill in tank
Status Light ¢ 39(0Open)

Status Temperature : 26,00(Springer Close)
Scatus FH @ 7.14 FH Round : FHSvop

o fukosceol

v

BhM &R « 00bad «

7

4.9 NSLARIATAMULTULEY NIUNULNDD Serial Monitor

62
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a

4.13 N1SVAABIAIUANGMYT

U

=

nsneaesdiualvaNaunnilaanisianduigesingungilinielu

q LY

L

= =

W o < & o
vasudasinuansisgui 4.10 Fedimslilulaseeulnsaweslunisaunuaumgl Wogmumgl

dAru1nndn 29 °C lulaspeulnsataniaszyiinisdaliledussai1dda oviinisida

< s 1 5 v @ @ P o a1 o ' 0
aUsunaInUAz 00U UAINNLAAINNUN 4.11 uwazillaguuadiiaanasiinii 29 °C
SYUUIEVINITAURNAI8S

JUH 4.11 fhedrnsilaauiunainuaressindigulasdin
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4.1.4 MSNARBIINTEAULN

£
LY

naasInsinlazmuANsyiudnazuUuy 2 dw dwusnasdumsauau

1 ]
o =

v g Y a 3 = o 8 ¢ o a €.
sgauihludad lng@uhaudsseduinnmige lulasreulnsaaesazdsliladusudng
a A4 o @ w3 [ = v oo 4 & = o < = ¢ &
\Ua el lvaidinfansavareauiieseduiigenge lefesedugefignleduossiangs

© = a A 1 o +| o - +| +| =l
N1N15UR waneesguT 4.12 duvesisansazanele vinmsveasdagnisifiulewe wavled
isediuaan waswuwesinssauthasinisudaiiou lumsfindueuwesinseduualy
meludusasfs uansfaguf 4.13 uaznaassliuanmaudafoussiuin dumanidiae
Serial Monitor fisieanueialulasaeulnsaiass Arduino Hiunislusunsy Arduino IDE

%"wﬁwaLLamwaisf;fuﬁwLwia:ﬁmams‘f@gﬂﬁ 4.14

8/
°

JUT 4.13 msfenaaugesinsgiuilingludurasds

[
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Level Tank Mid : please fill in tank
Level Tank left : please £i11l in tank
Status Light ! 40(0pen)

Status Temperature ! 28,00(Springer Close)
Jtatus PH ; 7.14 PH Round : FHSwop

Level Tank Vater : Fill Vater :
Level Tank All : please fill in tank =
Level Tank Mid : please fill in tank :
Level Tank left : please fill in vank .

[ STaTAre "Lt Lt STTAN) -
Status Temperature ! 28,00(Springer Closze)
Status PH ¢ 7.14 PH Round : FHSvop

Both i & CR

gﬂﬁ 4.14 BUOLARINASEAULILARZH
4.2 nsveReInluANIEUUABuanuUasinlalasuing

4.2.1 naneaadlgnay (Syphon)

msneaeulanouIziimsiaegidudesaaigndn uiwhnislave
PVC titeifugszursiean dauntelugessisinislavie PVC iguiy lngANLEIveIYe
Hushihwunszsuifisesns Wedhsseduasshnisszuiseen duvesthpssuvesleveu
wldinseurie PVC Mflvunalvgivindugnsiiuuueesns waginisionzsiivassesh
aseu Tngmuanugewesgiezfudammuassdusgn wefasy fusannisszured

@ < s =l
wvgnasiui lnsgunalvaaeulonen waniiagun 4.15

.

sUf 4.15 gunainezeuleweoy
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i a o EJ © g 1
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@

o =i 4 o = = a S '
LaRIAIgUN 4.16 LLasLuamm53@U1ﬂ%wqmmimmlmwgu UINNBIEULITABY 9 m;ml‘ma

WARASIUN 4.17

4.16 N5 mavasindelaneuyinau

=D

U

€aft

d ¥ 4
JUN 4.17 mvealvaveniudelenaunes
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4.3 N1SNNARILBUNALAYY

- at v o l‘-" d ° 1
luntsveassuaunaiatu 1avian1sitey Bluetooth LBYIN1SNAADILEAIAIYDY
& 1 4 ¢ p o - |
WULLESAN 9 3NUsAlulaTABUINIaIaes Arduino laglunismaassasyiinsidoudely
88y 5 Lung Famthdaueundiadu Yssnoumenisuansnanivesrnduuas, gumgd,

AMUTUNTA-A1S LAENITHARNISEAULNVRISMAaE S e udufouliinIsiinasazals

LLamﬁ’agUﬂf 4.18

Light  30Lux
PH 7.93 3

sUN 4.18 WAL UNEATY

U

4.4 a'gﬂwamsmam

wannsnaaesszuunsUgninlelasluinduuudaluifaiunsaiauazauguiiadod
ddglunisugninlelasliind Hannsaruauuasadnsilifvamsodansyinasis
Franainatsiunasnarsiy Weanusaisanisiesyiivinvesdinlelasinindlusvesina
fduasnanuauoamgiamelulsadeu Inensliausunesvuazessh eaunsnanszdy
guugivevasgninlelasluindliegluguugifidnaiusodaasisiliegasd
UsgAnsnmnismuaunsidisuwlawesiimisdunsa-analeglutisiivmnzanlunns
WIYHULN SIDIEMNTONANIANIDINTIANAAN 9 HIUNIsLeUNELATY
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unasuuazUaLauaUL

5.1 unasd

nnsddulassnuatuiliFosszuuigninlelnsTuinduuuseludf® awnsaniuau
YadufisuYusonisiadyiivinvesiio atladedldluniseunuveser pH Ikegluda
fmnzan n1saIuAuLasadnavemasalnl LED Grow Light Ianunsavinayludasiag
nasfu wagvganisvieulugiana1eiu wavnisarvauaangd lnedanisvinau
vosaUiunes ieanlgumgiifisauileslquvnigaiunumnsadlunisdanssiias
yosity Bnisanunsoudnstaanminadenlunsruiunmsiiydiiviavesiteildlunisaun
1dun Araaudunsa-ane anmduuas suvgd wazudnfeussiudiifossiudivesds
ansazanseglusyiuaian duvnaleUwaiady

5.2 Jaumuazauassa

esainnisesgiiulnvesite aosldszeziaatlunmainuieya vnlvlianuaitn
Tunmsdaviudasinlelasiudnduuudnlui@

FONAWIT App inventor ﬁii’ﬂum3a§1aLLan§Lﬂ%’uLﬁusua‘§wm%é{'wL%ﬁ]gﬂ VNl
tod1intunisldnu flauweundindiudsldannsausuuns vioudlalaunnin

5.3 UDLAUDLUY

wasinlalnsluiindsaludifildeenuuunasdnrdunludiyaninusd dudussuy
dunuulunisussgndlfaunsalfugiuitaninseaiiauassinestuunasld vilwssansnm
nMsirnuvesszuveveziifedesluiiesvesianeunsal 19y anuamuvosgUnTal
anuafiesvesaunsal Fadesipafendneailiorgnisldauiisiin wazdedinludos
yasgrudoya Mezliannsasosfuiuglddiuaunn 9 wsdufivsntssiaeudivies
fhunsuiamesduyananituenaniivuweiifléndanudunsn-ig Dueueedid
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Qro® : i+ + R Q. 5%
Smart Hydroponic Monitoring

- Temperature29.00 C_ -
Light  30Lux
PH 7.93 4%

Name H L
" Level A - Low Lv.im
Level B Low Lv
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AMARNUIN V.

wna1susznauaunsal (Datasheet)

1. Digital 16bit Serial Qutput Type Ambient Light Sensor IC BH1750FVI

ROHM Technical Note

SEMICONDUCTOR

Ambient Light Sensor IC Series “ Ph e 4

Digital 16bit Serial Output Type  -.Frc¢ RoH>
Ambient Light Sensor IC

BH1750FVI No 09046EBTO1

@ Descriptions ]
BH1750FVl is an digital Ambient Light Sensor IC for I°C bus interface. This IC is the most suitable to obtain the ambient light
data for adjusting LCD and Keypad backlight power of Mobile phone. It is possible to detect wide range al High resolution.
(1-655351x).

@Features

1) I°C bus Interface ( f/ s Mode Support )

2) Spectral responsibility is approximately human eye response

3) llluminance to Digital Converter

4) Wide range and High resolution. ( 1- 65535 Ix )

5) Low Cument by power down functicn

6) 50Hz/60Hz Light noise reject-function

7) 1.8V Logic input interface

8) No need any external parls

9) Light source dependency is little, ( ex. Incandescent Lamp. Fluorescent Lamp. Halogen Lamp. White LED. Sun Light )
10) Itis possible to select 2 type of I°C slave-address.
11) Adjustable measurement result for influence of optical window

( It is possible to detect min. 0.11 Ix, max. 100000 Ix by using this function. )

12) Small measurement variation (+/- 20%)
13) The influence of infrared is very small.

@Applications
Mobile phone, LCD TV, NOTE PC, Portable game machine, Digital camera, Digital video camera, Car navigation, PDA,
LCD display

@ Absolute Maximum Ratings

Paramater Symbol Limits Units
‘ Supply Voltage | Vmax | 45 \
[ Operating Temperature | Topr i -40~85 °c
: Slorag;rem_peraiure" - 'E[g " NSNS 40T00 _f—— " 4
| SDA Sink Current | Imax 7 ‘mA
| Power Dissipaﬁ)n N | Pd . 260% f mw

% 70mm x 70mm X 1.6mm glass epoxy board Doumg-m done at 3. 47TmW/'C for operating above Ta=25°C.

®Operating Conditions : S
| Parameter | Symbol | Min. Typ. Max. | Unils
[ Vee Vohag__e | Vee 24 | 30 | 36 | v
I°C Reference Voltage Vowi 1.65 = Vee v
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BH1750FVI

76

Technical Note

@Electrical Characteristics ( Voc = 3.0V, DVI = 3.0V, Ta = 25°C, unless oihenuvis]e noted )

Units Conditions

Parameter Symbol Min. Typ. | Max.

Q&; e - 120 190 pA | Ev=100Ix *' R
Powerdown Current lcc2 = 0.01 1.0 WA | No input Light
PeakWavelengh N - 0 -  oom

Measurement Accuracy S/A 0.96 1.2 1.44 times Ean:c;ro%'at I.;Ag‘ual fx
Dark ( O Ix ) Sensor out S0 0 0 3 count | H-Resolution Mode *°
rH-Resolution Mode Resolution rHR = 1 = 7 Ix .

L-Resolution Mode Resolution R - - | = Ix

%ﬁ:solution Mode Measurement o _ 120 | 180 -

_I.h-lzzsolution Mode Measurement o) X 185 24 b,

Lr:j::arr;c:izscent.' Fluorescent Sensor - ' s 1 _ times | EV = 1000 Ix

‘ADDR Input ‘H’ Voltage VAH . 077VCC - = \%

ADDR Input ‘L' Voltage Py = VaL | =t - 0.3 *VvCcC A% ‘

ovi |n;;n L Voltage f Vo - - (o W ‘ A\

SCL, SDA Input 'H’ Voltage 1 ViH1 0.7 * DVI = v V r DVI = 1.8V

SCL, SDA Input ‘H’ Voltage 2 ViH2 1.26 . -y \ } 1.65V = DVI <1.8V
SCL, SDA Input ‘L Voltage 1 Vi1 | E v 0.3*DVI \% ‘ DVI 2 1.8V

SCL, SDA Input ‘L' Voltage 2 Vi2 v, — DVI-1.26 V 165V £ DVI < 1BV A
'scn:. S_DA. ADDR In_pu; H C;u;sh:nl W = N Y 0 - pA_ [ _

SCL, SDA, ADDR Input L' Current PYATNeas W7 g A | |

I°C SCL Clock Frequency fscL - - l 400 kHz I

i Bus_Fr_ee 'l’l_rm; =1 “tBUF_ 1.3 q — Pen us 4
ggnzg:gnﬂme ( repeated ) START N } 06 < ) i

2 2 | [
e\l | A~ - 4
Il('z;gn?iﬁ:ol:ap time for a Repeated STOP ASUSTD | 06 _ i L us
!IZC Data Hold Time tHODAT ! 0 - l 09 Hs

’C Data Setup Time tSUDAT 100 S ns

I°C 'L’ Period of the SCL Clock tLow 1.3 — ‘ B | ps \

I°C 'H’ Period of the SCL Clock l tHIGH 0.6 - e ys

I*C SDA Output 'L’ Voltage Vou 0 = 04  V loL=3mA

#1 White LED is used as optical source,

#2 Measurement Accuracy typical value is possible to change '1' by "Measurement result adjustment function”.
3 Use H-resolution mode or H-resolution mode?2 if dark data ( less than 10 Ix ) is need.
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2. DHT 11 Humidity and Temperature Sensor

DHT 11 Humidity & Temperature
Sensor

1. Introduction

The DHT11 Temperature & Humidity Sensor features a temperature & humidity sensor
complex with a clibrated digital signal output. By using the exdusive digital-signal-acquisition
technique and temperature & humidity sensing technology, it ensures high reliability and
excellent longterm stability. This sensor indudes a resistive-type humidity measurement
component and an NTC temperature measurement component, and connects to a high-
performance 8-bit microcontroller, offering excellent quality, fast response, anti-interference
ability and cost-effectiveness.

Page| 1
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Each DHT11 sensor is stridly clibrated in the laboratory that is extremely accurate on
humidity calibration. The calibration coefficients are stored as progranmes in the OTP memory,
which are used by the sensor’s intemal signal detecting process. The single-wire serial interface
makes system integration quick and easy. Its small size, low power consumption and up-to-20
meter signal transmission meking it the best choice for various applications, induding those
most demanding ones. The component is 4-pin sinde row pin padkage. It is convenient to
connect and spedal packages @an be provided according to users’ request.
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2. Technical Specifications:

Overview:

Item Measurement | Humidity Temperature | Resolution Padage
Range Accuracy Accuracy

DHT11 20-90%RH +5 RH E2€ 1 4PinSnge
0-50°C Row

Page | 2



Detailed Specifications:

Parameters | Conclitions [ Minimum [ Typica | Maximum
Humiclity
Resolution 1%RH 1%RH 1%RH
8 Bit

Repeatahility + 1%RH
Acoracy 25°C + 4%RH

0-50°C =+ 5%RH
Interchangesahility | Fully Interchangeable
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3. Industrial pH electrode (SKU : FIT0348)
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Introduction

e  This pH combination electrode is made of sensitive glass membrane with low
impedance.lt can be used in a variety of PH measurements with fast response, good
thermal stability.It has the good reproducibility, difficult to hydrolysis, and basically
eliminate the alkali error .In 0 to 14pH range,the output voltage of the electrode is
linear.The reference system which consist of the Ag/AgCl gel electrolyte salt bridge
has a stable half-cell potential and excellent anti-pollution performance.The ring
PTFE membrane is not easy to be clogged, so the electrode is suitable for long-term
online detection.

e This product is only a part. Its usage is same with the pH meter (SKU:SEN0161),

and the Industrial one is suitable for long-term monitering.

Applications

The electrode is suitable for all kinds of printing, circuit board factory, wastewater

containing chromium and other industrial and domestic sewage pH monitoring.
Specification

e Length (with protective cover) : 17.7cm
e Diameter I 2.74cm

e Wire Length I 5m

e Connector : BNC

e Measuring Range © 0-14pH

¢ Measuring Precision: é0.0ZpH

e Suitable Temperature: 0-60°C

e Response Time:10sec

e Drift 1 =0.02PH/24hours

+ Resistance of Sensitive Membrane: =200*10/60)
e Slope: =95 %

o Electrode's Equipotential Point:7+0.5PH



pH Electrode Characteristics
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The output of the pH electrode is Millivolts,and the relationship between pH

value and output voltage is shown as follows (25 °C) :

VOLTAGE {mV) pH value VOLTAGE {m\V) pH value
414.12 0.00 -414.12 14.00
354.96 1.00 -354.96 13.00
295.80 2.00 -295.80 12.00
236.64 3.00 -236.64 11.00
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

Dimensional Drawing

HAOSHI

Use and Maintenance

22
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s Electrode must be known before the measurement standard buffer solution PH

value calibrated to improve the measurement accuracy , PH value of the buffer

to be reliable, and the closer the measured value , the better , generally no

more than three PH.

¢ Sensitive glass bubble ball electrode tip is not in contact with a hard object , any

breakage and hair will rub the electrode failure.

e Electrode receptacle must be kept clean and dry height , if tarnished available
medical cotton and ethanol to wipe and dry , definitely prevent the output ends
of a short circuit , otherwise it will lead to inaccurate measurements or failure.
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Measurements should be taken before the bubble inside the glass bulb rejection
to , otherwise it will cause measurement errors , measurement, should stir the
electrode in the test solution still placed to accelerate response.

Both before and after measurements and clean the electrode with deionized
water to ensure measurement accuracy , the viscosity was measured in a sample
, the electrodes need to use deionized water to remove the solvent.

Passivated electrode will produce long-term use , the phenomenon is sensitive
to low gradient , slow response , inaccurate readings , then you can lower end of
the electrode bulb with 0.1M solution soak for 24 hours ( preparation 0.1M dilute
hydrochloric acid : 9ml hydrochloride diluted with distilled water to 1000ml),
then use 3Mkcl solution soak for several hours to restore performance.

Glass bulb liquid surface contamination or blockage , but also make the
electrode passivation , at this time , should be based on the nature of the
pollutant , the appropriate cleaning solution.

Electrode cycle is about a year, after aging should be promptly replaced with

new electrodes.





