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ABSTRACT

This thesis is a study to develop a smart electric aerator into an electric
aerator with a remote control system. The electric aerator with remote control
work by DC electric motors, use the remote control to control the operation of
the water turbine in the opening and closing modes, and drop anchor. Two DC
electric motors to drive the electric aerator to the desired position. And another
DC electric motor drives the water turbine to rotate for use in wastewater
treatment. The solar cells convert solar energy into electrical energy, then charge
in the battery. The electrical energy stored in the battery will be supplied to two
DC electric motors, which will be used to move the aerator to its assigned position.
One DC motor used in wastewater treatment and another one use to drop anchor

when reaching the destination, it can also measure and store values in real time.
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2.3 Pulse Width Modulation (PWM)
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(digital) 191 TaesauAunsassdnufinea (Digital control) zadadmaIuniudvasy
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Wulansaanuni1suinenu wsreteiidudansssuluinazidu 0 vilrlidinisviianu daugaen

Taudude Weawsuiu

>

Julafevreiifiusssulidy siigunsalviiauld Baasweaiaindy
Ay

PnaidygIuesniniavin lagazisendiaianildinnuninswesdyaiu (Pulse width) Aegy

a P d' v Y < A [ £ £ o Q{' 1 [ '
7 23 duuieliladeyauuvaufeniidsiuaglinnuninswesdygyiaiuansieiy Tun1sus
venAneayaswden @wlugul 24 AuATeRdUYsEALAIILANTITIwIaIUNR

J2ETNAMSETIIANRTENI  period urknduuatnudigunsal  narudvesgUnsalll

AUsza 50 Hz (Anwudduegivgunsod) ANUNINTR ALY TE ALz U908 20 ms

q

laan T = 1/

1(HEGH) e Generic PWM Pulse

Oms 20ms

Ut 2.3 wansdyaraula (HIGH) wazdn (LOW)

u

fian: https://miro.medium.com/max/828/1*5zKT1PKU7wWLIEpINS8wabw.webp
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Fian: https://miro.medium.com/max/786/1*3VBayvFZfrd8XINJ7s_XDg.webp

2.4 nanwas (Load Cell)
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fisn; http://1.bp.blogspot.com/ UUio0zZEymY/.png
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2.5.1 wawasWnszuaaay (Alternating Current Motor) uatnas (A.C. MOTOR)
wawwesiiaauLuweenlaon 3 slialaun
1. wawosihnszuaaduain 1 wa winsenindunamanemes (A.C. Single
Phase) agldriuusenuluii 220 Waaddaneln 1 2 ang Gusahlidge dalvg
aeldnuilumudhudeou
2. wawesliihadurila 2 wavSesendt yilauewes (A.C. Two phase Motor)
3. wawoskinnszuaaautn 3 wansolsenin vawlauewmes (AC. Three
phase Motor) ({unewmesililunugramnsusioddszuulnin 3 wa 14

w5901 380 Tnad darglwiinuawas 3 ae

2.5.2 wamasiininszuanss (DC Motor)

DC Motor touna1n Direct Current Motor daduyewmesliinnszuansedia
Iassadengluunnd1sain AC Motor 138 wewmaslniinssuaaau ludiuveddasasrauoines
Inlfhnszuanss (DC Motor) awsuil 2.7 axiidauuszneuluse 2 dilvg) | giail

1. ﬁauﬁagjﬁ’uﬁﬁ'aﬂdq awwmas (Stator) Aidvmannauiy (Field Coil)

2. duipdouiiezionin Tswes (Rotor) ludiuiezusznaulsievnainens

Wtae3s (Armature) kazklsen1u (Brush)

L DP It

LU T

JUN 2.7 wawmesliiinssuanss

97984 http://4.bp.blogspot.com/. jpg
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wewas (D.C. MOTOR) nsuustiinvasueawesiiiiinszuansauusoandu 3 vlialaun
1. URLRBSHUUBUNTUNIBITENITTANWBS (Series Motor)
2. 1DIWRSHUVBYIUIUVTBISENIITW LB DT (Shunt Motor)

3. sawmes il uukausalanineullALBWes (Compound Motor)

Y & % = =% 1
anNsugIuveNawmes insuanss Usenaumeunain 2 4n Bunainynniegi

¢ | . . . A o Y A v ' 2 = o
amnes Sennveainauy (Field winding) Mvihwihfiaswaunuuivdnnnds Faunaednglni
NsTUAnTINIeINtTuIzINAUAuRgIRuiUIRaIRen g wiluuasidniunenaiun
dnuu aglduivdnansununisldunainiioainsaunuudvanas  wazvnainyniiaesiagiu
@uvelsnesaTiduni AnaIneTstlees  (Armature winding)  Fsazangluinnseuansadn
s 5 1 i ¢ = o & °o g v
YPINRT 5B THIULYTIE Y (Brush) uazynaauyalnes (Commutator) Befaunaiatuazyinly
Aeusadin (Torque) Tuprsmyuradswnes MAnLNINNINTEINsEMINRTILnanveunaInly

awnes waslawes antaiulaznanduilninnsnyuaulaluign

2.6 wislgawas (Solar Cell)
l9aeas Yie Wwaawase19ng (Solar Cell) %50 wadlWlnlian1dn (Photovoltaic cell)

= v v d‘ A fa @ a v o
Ivangguwuuuazvaneanvaly dwanslusun 2.8 Ae aunsaldidnnsedindfivihainansisdiin

¥iakey NRauaTRluMsWasundInuLasaiadlmdundsnulii Teenszualnirnudale

9

] &

nlwanvadtuazdulndinssianss (Direct Current) @9atunsauinunlduselovllaviui s
annsaiuilunusmasiielduniendsls  wasnulWiAndslsainunleatwas  dnindu
wAAINAIUETaIAkar llas19tan el dwInastkaz iivaesfiiwsaunsyan (Co2) willaunu
WABINANUDY 9 iy Unsiy, 15l AfinssuiunsHananingsTsuend uasauiiu leansas
I~ [ 4:1' Y Y =K d" vl a gj 1 & a ¥ % %
Wundaunltwdr luitunuely - Fandinisinfassuuloawadseusosnal  aza1unsaluie
witlowlniwuuunfnaly wu Tgdwiuldnueieddling q meludulanuie liiesdu
TanumsesusuaINA was ﬁ@]u sesdndn ToiuAouimes B159500UA LATOUAEN Lag DU 9
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JUN 2.8 unslganigad

fan; https://www.gump.in.th/uploaded _files/img/solarcell/hybrid system.jpg

2.6.1 ©anNN15N19U
mMavhaues wauwed (Solar Cel)  Hunszuaumsivasundanuuadlmdy
wdulnihlaleense nodlouadadunduwivdnliiuesiindsnulunsenuivansisitas
AANITOIENDANGINUTZT NI NEMUINUERT I ARN S AauTive ISzl
(Budnason) duluansninhds annsatinseualiiadsnanivldeuld wdnnisvhou fe wed
Lasanfindannszny weofindazdiemnasnuliiudidnaseu wadlea vhlmaansadoulm

Tulnsdianasouazimdaulmlusiusianiun sedutuuuegn (Front Electrode) wazlaaazimdoulm

[
LY 1

TsrusiunseAutudsan (Back Electrode) uagiilaiinnsitiessesyuunasiiiainseduty
uuan (Front Electrode) wagszAuduansgn (Back Electrode) 1insuaeas ssfiadunssualnin

Fulanusathluldauld lnvdmusenaunmugun 2.9 vesansisiiassusenaulusie

'
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1. N-Type Poldudanou Nu1unszuauns 1auth (Doping) meaisweanessa

va & v I a

ibillaaaudadu fdddnaseu Weldsundanuainuasandind

'
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2. P-Type AsUnu@dnou NN1UNTzUIUNTS 1aUTs (Doping) Aawansluseu vinli

lnssas1veteznengadediannseu (laa) lnelelasundaruainuaeiing

v v

IS va @ a s
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mavirmvaslgawad (Solar Cell)

- — GLASS
/ j‘ FRONT CONTACT

N - TYPE

T [ P-TYPE

2
/}./ &—— BACK CONTACT

&————— JUNCTION BOX &
CC SOLAR

sUN 2.9 N1svinauvedleawad

u

fun: http://siamvip.com/managefiles/ jpg

2.6.2 BUAVDILKSIYANYAR

wrdlwaueaduUseenitu 3 ¥lin dagun 2.10

SUN 2.10 vTinveewpaloaeas

Y

Fin: https://www.klcbright.com/image/solarpanels2.webp

1. lulum3adalail  (Monocrystalline Silicon Solar Cells) LLamﬁdg‘Uﬁ 2119

[

Waunnde 9 Ao uraviwaaazd
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31]17; 2.11 luluasanalall (Monocrystalline Silicon Solar Cells)
Fian: https://www.gump.in.th/uploaded _files/img/solarcell/250w_monol.jpg
2. Inda3analall (Polycrystalline Silicon Solar Cells) meé’agﬂﬁ 2.12 Y1310
nandaneu lagraluidenit ndasasalay (polycrystalline, p-Si) uAu1apss
Soningdad-a3asalay (multi-crystalline-Si) nelunszuiunisndn aunsafiay
tiendareumasmlaluasiidudvasunouiiesiundmduunuunssnadeds

o § v ¢ ¢ & a A | a % a |
WWIML%@@LLWa%L‘UaaL‘ngﬂamﬂaﬁ]m ﬁl alilllﬂ'ﬁﬁﬂlllﬂﬁsllaﬂLLNQQ%@@ﬂu’]Nu‘l@J

LULINA

[

S

;:;‘1]‘7; 2.12 Iw@nsasialal (Polycrystalline Silicon Solar Cells)
fiun: https://www.gump.in.th/uploaded _files/img/solarcell/140W_POLY.jpg

3. unslodwadviin MdU1e (Thin Film Solar Cells) uanssaguil 2.13 Aennsth

asfannsanvamasnuaniaadunseualuiy arudutuiiauuis o dou

¥
|

Aunany 9 Tu J9un leangaavidaian Aauuis (thin film) i uviaddl
UsgdvBnmadeeghl 7-13% visdvuegiuviiavesianiuvinduilduaiu

widnSuTLSaulnealUwal TiesUseunad 5% Wintuntoanuwaaydnd
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fin: https://www.gump.in.th/ solarcell/A-Si-Thin-Film-Solar-Cell-Market.jpg
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1. syuueannim (Off Grid) 138 SxUULUUdaTY (Stand Alone) Aa szuuln NHEH

Tnfnlwawwad nsluladsunadussuulnvasnisluiiuesnalrs wse ans

Ilhduginna tee seuviwianedvanuiiliiwdalife liAuasduain

aelens 9 Wanldnulissanndunuas

353 AennsunszwalniIRle nuKlTaNwas LTSI LUALADT

wardanlwiilaunldan Feunsadenineziiiglliduaunsallaensaiie

[
v a Y

Tolninszuaad Msldefvasnisifiuunnesfo  amnsaiuuseqlnialily

ulalunsainluduasonind vsoaursalolnilunainatsmuls sapuEanis

Wousagunsaling 9 nugun 2.14 iesnaunsallwihnldnunelutuduy

TWihnszuaadu (Alternating Current: AC) walwihiildainunslaasadidy

Infnszhansa (Direct Current: DC) satiunaulUlgudsdaainuwlasun

< [ | 1 o ! Y o sl a ' a 3 s
L‘IJUVL‘V\I‘W'Wﬂﬁ%LLﬁﬁa‘ULﬂﬁJﬂQUIﬂﬁlu’]iﬂW@L”U']ﬂ'Uf’JqUﬂﬁm‘VlLifJﬂ'l'] DUKIBDILADT

(Inverter) @smaslwiihnlavzlinisgaydeainmisudawiliandsednsaimnis

nannsewalninasluves/Ueidevasszuuaannin (Off Grid) wse wuudase

(Stand Alone)
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Toidere  suUsznags  szlianudnduideduunmesunldlunig
WUNSIUY hazdosruiun sidusunalwihlidismasnanisldau welinng

Tl fenusaidowasaial  Jadusuyuitgullodisuivanldanenssyuy
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Electric Fan
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4 ~ ¢
SolarCharge ' . ﬁ
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PBP Pure Sine _El
Wave inverer

Television

Deep Cycle
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JUN 2.14 TBmsunszualvhilannuusleanead unmnsadiuunines

fi: https://www.gump.in.th/uploaded _files/img/solarcell/solar-off-grid.jpeg

2. syuuseun3n ( On Grid ) viewuuidensedtuszuulnasinsluih denis
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e vidonslwihadugiann dededide  aansnihnssualviiningeldune
Ttunsluia ealassmsvellinasini) wiedlwihilduldnueade
analil wnliausandanseualiinly wioussdunadindslaldifisameazii
Tnvharnsguuveansinihanlgaunawny w5 evaesiug
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Twdnwad MgunsalBuniesineiiuundalnd (Grid Tie Inverter) fidousioru

STUUTMUVRINITINA  Azvihutimeanszualuidiainnsindunldaulae

'
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v
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A
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Iyl fesuit 2.15 doi/Aioid saunn (On Grid ) wie wuuBensedefiussuy
Tvinstisin

Jof awnsnanmliin wielufiarlnih wnldundeaieadduiuuin
wo  Wesaniinmsndalnilutesnarsiuldifiosneseninudeinisudy 39

anunsoandbililddvsuduseneunisianassuulnivuelng - deanunse

% A

eliAultunsliile  Tnedesanisiniinasdesasinsyinduway

enasmNtenvuavesmsiniiuasvas waznisiiidiugiinig
doide  nsanlnihannmshiihduszuuleawaddmieliund  udnie
lmiduesinesaengavinau waglidrgldranedunedeadulnihge

WnAnsiady - Fsiasinmsdensguvangliinnisidaussuuil daulvey
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(%
=
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JUN 2.15 TBn1snsiana ieana i

fia: https://www.gump.in.th/uploaded _files/img/solarcell/on-grid.jpg

3. syuulaused (Hybrid) nSeuuunaidussuufiviessuueaunsa Lazeannsa
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AsewaliAndndiuinninfu dunlganulussuu nsewaluindulusnsan

wummastiavunldaulanaly WanatnasAunluaiusandaluiiain
Twanwaataszuvazivinenszualninannwuswasunldnay ndabyl
Wganaszuuaz Al unanssuuns i unvae NNt UANANS

e pedleundleawadlsundunatefindazuUandundsaulni
Aszuanse (DC) uddsownds leudaddunesnes dsleusnddunesinasay
wlandulninszuaadu  (AC) Fsazdeudenuszuusmnglnassnisluih
Lazdndaniitasednfuunnes uavdndamisardelniiluldnuse 9 lu
Frarannansdy Wendalnihenledueadszuuasihlnihiindalsungnelsiu
gunsallilh wivinnssualibikdaldlifismear lUdslianuunned vie
ssuvd g lnvasmsiiunldaulalne snlusia @aanansosaalgiisn
lguSaddunedned)  wiemnnaslniinnleawasuunnindildnussuy
svuvazthnsyualiiing W sanunmes  edsesinildldauseluluna
naAufildaninsondaliihanleawadlafisnloviadounnsines  awsa
faAnlgdnasonlnanuumnesindeuneusuan  wazAsstlnihainssuy

YImsiAu gL Fevilrusendamluiiasls vnszuulnirvesnisivdia

]
P=]

Todosdaluhlihonuuawesinldnudigun . 216 dedfads  svuu
laused ( Hybrid ) BIuUUNE

Foil  szuvanldniuussundauareonnia  ansaiUauLas
wasnulnihlaeseganiunisaiissananuetesessruulnin  waglyln
lansallnannnistvdnay

foidy Bunofneiudediltdontossnn warddlailduniseensuan
s (nelw.) lalanansavurulidihnundala llawnseelndu nve. lanes
THaunsalinniuiienfueemnia (off-grid) Feviilszuulaesiuiinagaualsl
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Hybnid Inverter

‘,‘,‘,

Toinmisivivh

|

To AC 230v

nSanSonJulnl
JUN 2.16 unslgawadlasundsnuuasenfindudandundanulniinssuanss (00

fia: https://www.eump.in.th/uploaded files/img/solarcell/hybrid system.jpg

2.7 Y83 Arduino Nano
Wuvesalulnsaeulnsamesildlediues ATmega328P-AU uletvanuanssissui 2.17
FameludaleTazdviBunn (INPUT) wae 1o1sima (OUTPUT) wuufineadnuan 14 1 (@wnsald

o

Juywiad w3our PWM 1016iwm 91uau 6 97) wendintudelivawuvewndentilvldaudiuiu 8

91 ULUBSASERIS wIgALaEAInINLeA U SuEd WL 9 USB wuudld giaad

Y

(MiniUsB) 1Hlumsfissideasiuaeufinnes, dade ICSP uaztuFiin (Reset) fusiu vadn
NANO 3.0 @snsaldsamiulusunsy Arduino IDE lsvniiesdu vunnveamiieduay (Flash
Memory) fio 32 Alalud waslusunsuysivanines (bootloader) 1Wudauau 0.5 Alalud wun
YDINILANUIELARNLSY (SRAM) Ap 2 Alalud wazauiavedmiieaudnsdusen (EEPROM)

Ao 1 Alalus

.00 0
1 50-#0 €0 20 AN 1S¥ 0% BX1
A
(]
(]
(]

| IR RX

1 IS T

| PR
=i

gﬂﬁ 2.17 Ua%A Arduino Nano

fian: https://image.makewebeasy.net/makeweb/Arduino_nano_small.jpg
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2.7.1 MBunn/ondnm wuuidneavsiisuaurldeuiomn 14 w1
feanusodvuslfdundunn o iodemuniadeuluuns neuias
yhauiszduuseiu 5 Tadd nssuaianusadeuasuld 20 faduent Tassadranieluwni
uansdagUil 2.18 aediddumuuuunadusoogaszanm 20-50 Alalesiu wenantiluunswn
faanunsafvuailanduiasle
-9 D0 (RX) wagwn D1 (TX) 1Hlunsindedeansuuueynsy
- 41 D2 waga1 D3 1w Interrupt aannneuen auilendy  attachinterrupt()
- 41 PWM gt 41 D3, D5, D6, D9, D10 tag D11 tJus1 OUTPUT auin 8 On
puanty analogWrite()
~ 971 D10 (55), 971 D11 (MOSI), 41 D12 (MISO) wazan D13 (SCK) tfunnfildlunis
Ansedaasiuy SPl Tagnsldlau3 spl

- 41 D13 lundisiesgfiv LED uuuasa laetimuaduuoidwauasianndugs

(High) %1 LED awfin widinuadusa (Low) #3 LED 96y

2.7.2 v18uwn (INPUT) uuuaundan (ANALOG)
INWMNFUNIUA 8 VUANIAFUN 2.18 FeluudaganaglszAuusasiu

g9an 5 Liad Weliigununsninkasiinitazideniuin 10 Un

2.7.3 V599U (Vin)
(3 [y 1 1 v o 1 % t:ll dy 1 o 1 1
WurnSuwrasanelnainnieusn  81vinisane ludnnvidlaaisyinnisane ki

41 USB

2.7.4 ¥useauaan (Vout) 5V

Wuvraelwurneuin 5 ladna

2.7.5 ¥usenuaan (Vout) 3.3V

Duwdrglvuanowin 3.3 1addd nszwagegn 50 faduaud

2.7.6 ¥1n35199 (GND)

Id '3
WUVINTNNUDINRT
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Input/Output Digital Pin D13 - E=5 Els) ~«—> Digital Pin D12 )

Vout 3.3V -€— | el <> Digital Pin D11
Reference voltage for the analog pins
Analog Pin AQ —=

%, Ll —«—> Digital Pin D9
Analog Pin A1 — LY <> Digital Pin D8
Analog Pin A2 —= [N el ~<> Digital Pin D7 » Input/Output
Analog Pin A3 — (RIS < > Digital Pin D6
Analog Pin A4 —» [&iS Eled -« Digital Pin D5

Input )
Analog Pin A5 —— [Shiec=t k=] -« Digital Pin D4

Analog Pin A6 — [&83 ELl - Digital Pin D3
Analog Pin A7 — B8 8] <> Digital PinD2 )
Vout 5V -«— k8 —— GND
External Reset L External Reset
GND — & S ~<—> |nput/Output Digital Pin DO / RX
Vin —» [ | 3] ~—> Input/Output Digital Pin D1/ TX

Ui 2.18 Uasn NANO R3 uazw1sina 9

97994: https://image.makewebeasy.net/ Arduino_nano_pin_1.jpg

2.8 Ud%A ESP32

MCU = EsP32 1du laleseealnaiaes (Micro Controller) fauandlusuit 2.19 fisossu
msi@ensislalul (Wi-Fi) , Uggn Bluetooth — BLE) Tush amwiildlunisimunTusunsuie nwnd
ielndveu (Python)  mawalwineudssiinisdwmnsaiisuusiusossulndneuy  n1swamwn
Tusunsufuegiugifanusinss IDE AldWaunie Arduino IDE Sufudesfindadnau (Plugin
IDF) ESP32 vitesasiumsiensialalul uay yagn Ielaglifesiilugaiisiia vasn ESP32 Ssiins

[

Fauiisisdumheyssananaiifinisyhauwuuasunulsziaarg (2 Core)  wazudaael
Buns/tedne (Pin 1/0) denilsidunsviraulalunndyaaniendu wu msulasewdendu
f3moa (Analog to Digital) uerdneaduouden (Disital to Analog) n1sifewsie SD Card,
Camera, PWD, RTC 4@ Touch tlusiu ESP WROOM-32 Chip {uuasaguusn ﬁﬁﬁmlajgﬂmﬂ
§38l CPU 2 Core agluvainfientu fanuiiagn 240 wnzidsn, 520 Inslud annslda

Sfvenioly, lulaslnaneu (Micro Python) uagdu 4 la
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Ul 2.19 Uasn ESP 32

Fian: https://cf.shopee.co.th/file/527b678d6afal32f12e20dbcad2689%ae

2.9 BTS7960 h-bridge dc motor drive

LY

lugadudduained wuurlavsad 1dledives BIN7960 awnnszuagean 43 uoud

v v

AUANNBBS TN UNISle IBT-2 (BTS7960) ilulugauuinnssinsadmsuduneinas PWM

25 Alaigin safiuneniivvineda (active freewheeling) fiaguil 2.21 winegdmsupiuavLowes

o w

18984 (High Power Motor) taevina1ud 24 1iad warauisadulainssuaasgnia 43 waud

Aunseutussuutesiusig 9 lurrazidu Jestuussauladniy, Jesdunssulvin way

a

Josiugaumgil

Y

g‘lJ‘i?i 2.20 BTS7960 h-bridge dc motor drive
fisn; https://ae01.alicdn.com/kf/Hf2b28a07b8fbd780b90688544b29def608.jpg

4 -4
2.10 ¥193t383 MPPT Solar Charge Controller
MPPT %138 Maximum Power Point Tracking @@ §anaasun3ajuhuun1sAuInesIa
P91 TE UM 99UV B LATRINAR NN NTLLENS 1Y WNSlUaLwad YIS NITUaN WA

nszualwilvduseansannasiiadesamundy wsizluanuduasandsanulidrilaain
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wowmAnlnihnszuansavarifnnuliuiveou JuegiuUinnauaranuduvewuaseniing uay
ausraudunanlianunsaniuauld danedfuniegunuunsAiuinuuy MPPT FagnAnAu
s ierengadinelfiandsmuliingeanuldnulidhamdureuaeiing vieauiaay
wdsuuvadly drwnisesnuuulunsazszuy MPPT azdugalvuaninsagléannguil 2.21
A5 1V Curve ensviid ldunannnismaaesasmuanfiainuduasiing q vieadeln

a11150 9L A5093LATIEYNTBI -V Curve Simulator

0
73V TR L P

MPPT Charge L&udd

°
o [y i T T 2y

sUl 2.21 |-V Curve Wudih uag

fia: https://www.klcbright.com/image/IV-MPPTChart.jpg

MPPT Solar Charge Controller va18fls gunsalrunumsvsavesussleaivadieguil 2.22 7
Isiorguuuumsdanfionnganliindsgean Ingldnsusunssiulniuazaiuay
nszudlnih udnhanAnalisiusnzauiigalunisnsa vaaadilduSeuiisudundsanud
wdeeglununings snfegraty Sundeanvad 18 Taad 130 Fosi Imp = 7.2 wend THaufv
wuaae3 12 Tad

n3dif 1 19/ gunsalmugunmsmsauuusTsuen
wuameTazisuT$aliilefiussdusingy 12 Taad wazazndasoids 12 Tad gy 7.2 uewd
WAy 86.4 i widnuummeddliies viewdelvidivs 10.5 Taad Wefinismsaluiay
Pfadheiiduiiond 10.5 Taad gty 7.2 ueud wihiy 75.6 fad ity

nsdifl 2 14y gunsalmuusT$e wuu MPPT
FIMIUANNITYISA U MPPT agldudnnisusuussiulimmanzay a1n 18 Taad W 12 Tiad win

Fenszualunssaliuntuain 7.2 wewd Wu 18 1ad gadu 7.2 woud mseie 12 1aad e
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wiriu 10.8 woud wiseymnuusweswmdelntay 10.5 1iad fAIUANNIIYISY WU MPPT agUsu
wswiulvimde 105 Taad umnnsamenseua 18 Tiad quuriu 7.2 wewd msee 10.5 1aad g

WAy 12.3 waut duvihlidiesanglnlalndides 130 o6 winhu i lisnsalnlaisivu

(€ RoHS

gﬂ‘ﬁ 2.22 ML4830 SRNE

Fig: https://encrypted-tbn0.gstatic.com

a

2.11 wusmdIaLsENLUY NMC
LUMMB3ASEY (Lithium Battery) 3o Sunuuuiindn wuswmesdSenlessy (Lithium

lon Battery) thuSendemunisinnundanuluaifedlessy (Li-ion) Tasansadredndlailnled

[ [ (%
v Y

ARTUTZTNINTIVINLALTIAUUBILUALIDILAL AUMIBAUIUNSEAT AIAU (Saparator) LAAIAM

—

' '
1Y = v v

5UN 2.23 daduannsadulinaun wasdnileseu TuvuzyisalwdiSeulossuszindeud

NN IUTMAUKIUAIAY LaslianaumeUssadteulooauasedaunluiensatudil A1s

9
a a

wapunvesUszeasenlossuiivsilminanunsdnglniwsenisuninliad (Voltage) tindu

q

welnlfinsldnusuamasfmuasimtnmduauiunulilvlessuedouidulvun - waziiladl

mswusmesiudediugunsaiiieldnulszqdiSeulossu vsediannseuiigniuegmeinu

aguuIzgnaulmsuinule

Y
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+ve/-ve Terminals and safety vent
Metal case

5UN 2.23 drudsznauvenunmeinisey

Fian: https://energyfordummies.com/wp-content/uploads/2021/04/battery-structure.jpg

wunwmesaBudfawniialavaadeanted (Lithium Nickel Manganese Cobalt Oxide
NMC) wummedaiSoniidawsnialaveadeantus vie NMC sensiiuiida (N) Faflenug
WALUIWNE (Specific Capacity; Ahvkg) gadnlvlugnsenauresrsisn Fluumaes NMC
frmdsnusnmegadu wailldfelfeadfidausedninioussiulnihgeiaussana 4 Tadse
wad niienunimeiuin NMC Lildfidunanvosssnilasontinidedaldfinuusniad
luileriiunrwados wafuumnss NMC - Svsmuadsswarldnuldlunuusediugs (high
voltage applications) mMsUsuiUasuaiunansening Tifa wenia waslavead liAnvdn
dosuazauanTAvuanmaty Tullagduuunnes NMC danudomsaslugrainssusasud EV

(Electric  Vehicle) insiespamandh Hewdanugs ensudligaadiosnm uaznusie

gaunnalafann fegun 2.25 NTiansUsEAVENINUDIUALABS NMC

NMC Specific energy
(capacity)

//\\
_// S
Cost ™, Specific power
Life span s Safety
\
\//

Performance
sUN 2.24 neiuaneUsEanSnmvesunnes NMC

fisn: https://t1.blockdit.com/ 5d4a9281baca8114b66408ec 800x0Oxcover E3cEjVz5.jpg



25

2.12 pH Meter using Arduino Uno
A1 pH Ao miefldlunisinanudunin-aavesasaegy 2.25 M3en31 pH A1 “H”

a1

gnfwalidudavvesaududuveslalnaiulessutase pH ansadialdiou o f 14
A1 pH 1 7 \funans ilesandiugnaiien pH 7l 7 nusenns eriidindt 7 Bunsauagend
1131 7 Wus1ansonne WulwesinAn pH WuwesinAl pH Luuauaenlasun150enuuUN
fotaAn pH vesansavatsnazuansmudunsandontsvesandufifenldluausing o wu
nanuas Msthdatids gaaiunssy MInsEeududwandon a1 lugaiidueiuay
wsaduliinlufmdssessunisdreuseiulniiinine 3.3-5.5 Taad Gudduldiu 5 1ad ua 3.3

a6 Y0eUaIAAIUANAIY 9 1Y uBsa Arduino lugauwdasdtysyas (Signal Conversion module)

'
a

Aaguil 2.26 wuwesinAvedlalasiau (PH electrode) Aaguil 2.27 Taseasaduwesinedn pH
[y a < & o ' a o I Ao o o Y aa a 1 " A Y 0
AagUN 2.28 Wuiwesin A1 pH ddnwaziluwiandnhandaauiindvaesendt "Weuid" wy
wsuilthalusaearsazanetvinesivsivan pH Qaevialufe pH = 7) msesnuuudianingad
Pelntulalalugamnieasuniinisdudiiuvesiessu H+ AmuluvssuuusuliIog oo
degulnsuasluansasarenaznageulossuredlalasiauluaisasaenadeuizsuwaniUasuiu
loppuniiuszauindu 9 videruundasedndlniadnamuiusy Jelauludtluganios
= a < a =% o o I a w 4 < 1

veeLdssdanIetnddeindndlniisznindianinsnisans wagiuaudunuie pH. A1
LANAINTENI NANIAINAA 1T EAINUAAT pH MINANNITLIHESE (Nernst) @unasiils aln
AduiussEmIeAnglnihvesadliiinedl gl nan1suisen wazAndlniuinsgiu
yaawas wanmzilulaunsgiu aunisilisassldlunisiwindnenwvessadluwad el
uenanddaansoldaunisidsanouausirioulnin v (EMF) dmsuiwaaliiiad
YUA

Acidic Neutral Alkaline

A A
4 ) 4 N\

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
5U# 2.25 wauden pH

fian; https://circuitdigest.com/sites/default/files/inlineimages/u2/pH-Scale.png
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BMC connector
for PH electrode

31117; 2.26 pH signal convers board
fian; https://circuitdigest.com/sites/default/files/u2/PH-Signal-Conversion-Board.jpg

Ul 2.27 pH electrode

fian: https://circuitdigest.com/sites/default/files/inlineimages/u2/PH-Electrode.jpg

Reference Electrode

Internal Electrode  Internal Buffer Glass Membrane

7/ )

v

Output Lead

Reference Electrolyte

g‘l.l‘ﬁ 2.28 1m39&379 pH Electrode

fisn; https://circuitdigest.com/sites/default/files/u2/PH-Electrode-Construction.png

2.13 Proximity Switch

2
a

w5endAMiwuLwes (Proximity Sensor) %38 wiendfAaIngd (Proximity Switch) A

LY

wuesvianisfiannsovhaulaslidesdudatuiununiotngisuen Taednumsresnis

o | A o [ & o & a 1 13
MaueRvzdmsoTundanusunuulaguuuunilensiolull Ao awuwimdn awulnfii was
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o uaz dgernan drunisiisuresUssianid luldaudy daulvgagldiuanunsiadu
AUV 56U U9 Waz3UsN FelagunAuaddsiantdunuddnadng (Limit Switch) Lilaewae
awinasorgnsidnunazamsilunisassduingdvnediilainit Ussianvesmiendin

Wuwasl 2 vie As

2.13.1 Inductive Proximity Sensor (wuwaswuUmTien)
Busugeifiihanulaserdendnmsasuilasianumideiivesnain 49
madsuiasiinanasiinasetununieTngiiiulavewindu uieFend “Budndiviguiges 7
Towtuvessumasuiind Ao numuuazannsayeldlutsgamgdiinine (wide temperature
ranges) anunsaviauluanTiefifinnssuniunuas (Optical) uagides (Acoustic) Fuflsuwindu
yiafiuyszq
2.13.2 Capacitive Proximity Sensor (wuwa%ﬁmﬁuﬂizq)

Y ::l' A )

WEdmMSUnT3U g Naunsonsaduingiidy “Tansuazelane” sz

q

\fiudseq (Capacitive) Tdudnniswasunlasesaaiun@uwnud Tnansasawdlnieadin nns

[

- 0. Ao &
BN Proximity Sensors 4n9Y

2.13.2.1 S282A5I99U

SENINE LS LaYTUIIY ey mm @adluns)

2.13.2.2 YUINVBILNAY7
1A8INTINTLUDNBSLUTLIN 6.5 NAALUAT YIDVUINLNALD TRaus M5,
M8, M12, M18, M30 wagnsi@wiauuauin 40 Jaawwns x 40 dadns a@1unsadenlaniuainy

ALNEAUVDINTINGY

2.13.2.3 JULUUNITAAAY
1. Uy Shielded / Flush %38 HUUTISEU AIgUT 2.29 AD 9¢M5ITU

§URDNAUNLN YIRSV LR AUN LU Y
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Metal

Flux Metal Housing

g‘dﬁ 2.29 Shielded sensor

fin: https://encrypted-tbn0.gstatic.com

2. wuu Non-Shielded / Non- Flush #3e wuuiuy ﬁﬂgﬂﬁ 2.30 AB

ASATUMIPIUTIBAZAUNLN Y linsIa3ulabnania

Metal

Target Flux Metal

Housing

g‘lJ‘ﬁ 2.30 Non-Shielded sensor

fisn; https://encrypted-tbn0.gstatic.com

2.13.2.4 dgysyrad Output
wiAnsLduluy PNP %50 NPN agnuluwuwesuseinn 3 anewintu

sUsuuNsafiaidanaIn Common Fnuduwuula Tneideonmunsldnuniugun 2.32
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PNP Sensor Wiring NPN Sensor Wiring
Connects the positive +24 Vdc lead to the switched lead Connects the negative @ Vdc lead to the switched lead

+24 Vdc

3-Wire PNP (Sourcing) Sensor PLC DI Module (Sinking) 3-Wire NPN (Sinking) Sensor PLC DI Module (Sourcing)

SUT 2.31 dygyas tensimidunuy PNP e NPN

fia: https://encrypted-tbn0.gstatic.com/

2.13.2.5 @ganuzn1salinsiuvesmtinaeuuin
1. NO (Normally Open) #%is Un@ila Aewndsliaelwlivaain

willgnhwhdudaazliiniuianinegun 2.32

E/ 2
g‘l.l‘ﬁ 2.32 NO (Normally Open)
fia: https://f.ptcdn.info/024/062/000/plih9thy6X89%yaZHCTV-0.png

2. NC (Normally Close) %39 Unfita Aa n1svinaIuazasstuiuung
Ua mnddlidrglnlivnanmileni vihdulaasiniuegaiudagy

il 2.33

0=

(o ﬁ

v

sUTl 2.33 NC (Normally Close)
fian; https://f.ptcdn.info/024/062/000/plih9thy6X89yaZHCTV-0.png
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2.14 Load Cell with HX711

Wanwad  (Load Cell) Jugunsalldingninluussyndldlugnannnssunainvay
Uszian Tnefindnnisiie thusiumesunsiifondt awsuna Wiadnduuviandneendaguil 2.3
udBauaneduniouviandnlifuiiu mnduiivaednduldndeesiisioansdaimin e
Madmesadluuda awviliuiavdnaidntos masetaluhliuiuansunafigndadalifuums
wanegauumnBasen Weansuinagadanosunsfieguuamsuinaazgnianeeniduiu il
uHunBANTinNLENN T lermemvameasnnTuazdHaliAALF I IUTOHY

AMTULNATAILINTY Bauplndnsauininly VoIUALzNERRaNUYIINY I AAIAIAUNIY

1nanulUAe

|

COMPRESSION
FORCE

I

TENSION
FORCE

VIRE: SHORTER
AND THICKER

WIRE: LONGER
AND THINNER

JUN 2.34 MNNISTIINUYBIALATULNT

fian; https://cz.\nwfile.com/ /cz/ raw/x3/jg/Tt.jpg

ALATULND 1 iU Lﬁagmammmé’humuﬁLUﬁUuLLUmﬁuLﬁﬂﬁawm LALAIAINY

v a o a a & v Ao ° v Y | Y a a v a ¢
WWUWWU‘V]L‘lJaEJULL‘UENLWENLaﬂu@ﬁu‘lﬂaqmqiﬂuqlﬂlﬂfﬁqut@Laﬂaﬂmal‘wLﬂ@ﬂ"lﬁﬂﬂﬂu’N'ﬂiUﬁ@sﬂ

[ '
=

PunAagun 2.35
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Compression

. Tension Compression

3UN 2.35 39350304

fisin: https://cz.\nwfile.com/ /cz/ raw/a2/by/ix.jpg

29950309 ADI9TNUNBHLALATELND 4 wHun e udu199s wandadnasluiunnamnan
AUV 2 WKY WAZAUATY 2 IR LAAIAIFUN 2.36 Wauyiandnes FzdanalAucuansung 2

LEUTRDDN TUVUETLNUEMNTUNDDN 2 WHUVALTT N15URLULUAIAIAIUAIUNIUTBIALATULNT

(%
v

719 4 weutied ianunsonsiadunisasumlasaianusuniIulaseduLnn

¢ FORCE
Bridge Sensors AP[:’LEED

RI-R4 4

T = TENSION
C = COMPRESSION

5UN 2.36 wasuInduulvanisad

91984: https://cz.\nwfile.com/ /cz/_raw/7g/6n/4z.jpg

HX711 Weight Sensor Amplifier Module dwsulnanwadluga HX711 Julugadimiu
v edannAInEuges (Sensor) Wwanwadaaiguil 2.37 Tnsuniaginusaiunlaanivaniaad

IngassALssuflaazeenuntesinn Jelianunsatouluds Arduino, Nodemcu, Raspberry pi
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= s a A Y nzgil o o 1 aa
w3e lulasreulnsamesvlindu 9 lolaunse lnglugadiagyihnisveedyaimesnduiines
24 U0 pnuwiuggaddnuldneiswidouaedygyin 2 W wag unasglliiu lugadn 2

LU

gﬂﬁ 2.37 HX711 Weight Sensor Amplifier Module

fa: https://www.cytron.io/image/catalog/.jpg

2.15 RS485

RS485 (#8u191n: Recommended Standard no. 485) ﬁammsgmmi%amﬁamua
Aameauuayns (serial communication) Fsgniuntuaiausnlull a.a. 1998 Tagarwsuiie
Y09 TIA (Telecommunications Industry Association) Wag EIA (Electronic Industries
Association)  3nsg1u - RSAs5  galdegaunsnanslulsanugaavinssa esanannsads
doyanalalnavasdianunsadmien q duldvaieyn Undkas EIA az&gﬂ%ammgmﬂmﬁawﬂm
nsldigaimiTn "RS" (Recommended Standard) usiilesaninasguiituausiuilesswing
2 ey fio TIA ez EIA eaomhenuimnanudsunndid 'Rs" iy TAEIA" unueeng

= 1

Huynans essyfauvasiunvesnasgiuagieinian Tnssaumns BA lfeninanasgiud way
wAsgIu RSA8S dldigmimnegnsdeiiiasaufivliagiiulas TIA vilinasgiu RS4s5 gnivdsude
Hu "TIA-485" aghaduniens udaevhemszanumaeiwiliimnsialanduSenuasgiuns
Aoansiiin RSass oy
nanNNIYineUYes RS485

wmsgU RSA85  Husnaspuisu/dedeyalunuuiiGendn  nsdeansszmineaesym

(Half duplex) ansasunazdsdayalafiazegrawintuldaunsavimsaesegelalunanieiu
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il avsauane ta3aviiada
As A
B B

U7 2.38 nsiTowsio RSA85

fia: https://www.omi.co.th/image/upload/Image/article 056 RS485-wiring.jpg

v

dmfumssu/detoyandnoaluy RS485 tu awdsloyalaeldangliisaa 2 dufe A

Y]

wag B ususnAsiananea (Digital code) tnldauunnmsvesusmulnisyningda A uay

v

B 1uduensll

1Y

KesUR 2.38

Y

<

o Va - Vb laussaulniiniesndn -200 fadlied Aedaunineaidu 1
\ie Va - Vb lausesulniiannnda +200 Gedlaad Aedeymiundneadu 0
NANN19919UUDe RS485 LuuLATeUN8 (NETWORK)

UMM RS485 anssnLaNsaNITTuAaLaLUUATY Y (Network) iaguil 2.39 Tned

gunsalluasevelagegnils 32 61 Fdduesevieliu avsealigUnsaled 1 67 vimiresdnd1iu

[ '
o

= A = = cu A ) 6 1 A
nsdeansluasedne FeaviSengunsaliiiiin eunsaivan (Master) wavgunsnldunvaes

9

Suni gunsalan (Slave) lnefigunsalanusaziaazivuieay (Address) 10eitas wagiilad

gunsaivan Asanisdenisiiaunsalan  daunsaivdnazdwnmdmensrynineiauludi

gunsalgunsalgnyvnda - Lilegunsalaunsalanlasumdasmdetiuiivingian Address Asaiiu

Y ¢ =2 o o o § v o w
fied gunsalgnaisvgimudsvesgunsalnandudauly

RS-485 RS-232 Ii'

——
* * * * mauvinmasiiluailnsai Master

a3aviiainav) ilualnsai Slave

¢hatinv Msvinvura RS485 uuu Network

sUTl 2.39 msvhanuwes RSA85 wuy Network

fiun: https://www.omi.co.th/image/upload/Image/article 057 RS485-wiring-network.jpg
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2.16 Wawnes
Weudssnaseu udgunsainfinsdsmdsiuiunsmituieduiuunsda faflosay
& v 1 Yo v av a ) a I o 2 a ]
Wushelunisnaseulldmasfidssas  vaieNnistuedsuvadnatnidulumeninusiinasld

}% 1 6
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Model and Type

Picture

UM ESP32 s (Node Wi-Fi)

Uas$a Arduino Nano

PZEM-017 (DC Electric Meter)

Inductive Proximity Switch ¥1ia NPN
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Model and Type

Picture

BTS7960 h-bridee dc motor drive

Solenoid for Electric Door Lock

WY PCB

naugnUuaney
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Model and Type

Picture

Load Cell with HX711

Volt and Amp meter

Lithium Battery MNC

Active balance 3s NMC
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M13199 3.2 gunsalnldlumsaniiuny (se)

Model and Type Picture

BMS 3s NMC 12 Volt 100 Amp

RS485 To TTL

FLYSKY FS-i6X 16X 2.4GHz 10 CH

Receiver FS-i6-X 2.4G FS
10 CH

B 49-457/0¢
2.45u: 100wt wicaiven

FS-in10B
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Model and Type

Picture

LRILlEANLYAaUUIN 340 W

MC4 Solar Connector

ML4830 SRNE (MPPT Control Charger)

Dc Breaker
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Model and Type

Picture

1aLWasLNeS 12 Vdc 250 W

1UaLWasHNes 12 Vde 36 W

Wiea 36 Wy, 17 Wy, 10 Ay

arelvuin 6 SQ mm.

pillleundas
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Model and Type

Picture
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Model and Type

Picture
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91594285 Useenn MPPT

Solar cell MPPT Charge Controller ANIS
TAReuA | i To To R
(1) MPPT Charge Controller Battery WAL

usspulodh | nszualdh | Srdalid | usedulaldn | nszualadt | Adsludh | Twda

V) (A) (W) V) (A) (W) W)
09.00 37 8.10 299.70 12.2 14.76 180.07 119.63
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a [J ! a 1 ! L3 4 v
A15197 4.2 A1519anIHaAINSHan N 1Ll YA WaYNISTNTILUAADIMEABUlNTA

21594995 Usznn PWM
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(w.) PWM Charge Controller PWM Charge Controller WA
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16.00 34 8.06 274.04 124 8.06 99.94 174.10
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n. 1 Wsunsuauaunisiadauniuazlunafieiun

double ch8=11;
int relay=8;
double ch1=9;
int a=2; int b=3;
int m1=5;

int moveValue;
int turnValue;
int moveValuel,
int turnValuel;
double ch2=10;
int c=4; int d=7,

int m2=6;

void setup()

{
Serial.begin(9600);
pinMode(ch8,INPUT);
pinMode(relay,OUTPUT);

pinMode(ch1,INPUT);

pinMode(a,OUTPUT); pinMode(b,OUTPUT);
pinMode(m1,0UTPUT);
pinMode(ch2,INPUT);

pinMode(c,OUTPUT); pinMode(d,OUTPUT);
pinMode(m2,0UTPUT);
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void loop()

{

ch1 = pulseln(9,HIGH);
ch2 = pulseln(10,HIGH);
ch8 = pulseln(11,HIGH)

moveValue = map(ch1, 1500, 1985, 0, 255);
moveValue = constrainlmoveValue, 0, 255);
moveValuel = map(chl, 1460, 980, 0, 255)

moveValuel = constrain(moveValuel, 0, 255);

turnValue = map(ch2, 1460, 980, 0, 255);
turnValue = constrain(turnValue, 0, 255);
turnValuel = map(ch2, 1500, 1985, 0, 255);

turnValuel = constrain(turnValuel, 0, 255);

// Serial.print("ch1");
// Serial.println(ch1);
// Serial.print("ch2 ");
// Serial.println(ch2);
// Serial.print("ch8 *);
// Serial.println(ch8);
if((ch8<1000))
{
digitalWrite(relay,0);

else if((ch8>1400)&&(ch8<2000))
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digitalWrite(relay, 1);
}
if((ch1==0)&&(ch2==0))
{
digitalWrite(a,LOW); digitalWrite(b,LOW);
digitalWrite(c,LOW);digitalWrite(d,LOW);
analogWrite(m1, 0);

analogWrite(m2, 0);

else if((ch1>1530)&&(ch2>1530))

{

digital Write(a,HIGH); digitalWrite(b,LOW);
digitalWrite(c,LOW);digitalWrite(d,HIGH);
analogWrite(m1, moveValue);
analogWrite(m2, moveValue);

Serial.print("m2 "),

else if((ch1>1530)&&(ch2<1460))
{
digitalWrite(a,HIGH); digitalWrite(b,LOW);
digitalWrite(c,HIGH);digitalWrite(d,LOW);
analogWrite(m1, moveValue);
analogWrite(m2, (turnValue)/1.5);

Serial.print("m2 ");
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else if((ch1<1460)&&(ch2>1530))
{

digitalWrite(a,LOW); digitalWrite(b,HIGH);
digitalWrite(c,LOW);digitalWrite(d,HIGH);
analogWrite(m1,(moveValue1)/1.5);

analogWrite(m2,turnValue1);

else if((ch1<1460)&&(ch2<1460))

{ digitalWrite(a,LOW); digitalWrite(b,HIGH);
digitalWrite(c,HIGH);digital Write(d,LOW);
analogWrite(m1, turnValue),
analogWrite(m2, turnValue);

Serial.print("m2 ");

else

{

digitalWrite(a,LOW); digitalWrite(b,LOW);
digitalWrite(c,LOW);digitalWrite(d,LOW);
analogWrite(m1, 0);

analogWrite(m2, 0);



n. 2 TUsuNsUAIUANENDLTE

#include "HX711.h"

#include <Wire.h>

#include <TimeLib.h>

#include <DS1307RTC.h>

const int Sensor=7;

const int LOADCELL _DOUT _PIN = 2;
const int LOADCELL SCK PIN = 3;
double ch5=8;

int c=4; int d=5;

int m2=6;

double ch7=9;

int a=10; int b=12;
int m1=11;

int S;

int S1;

HX711 scale;

void setup() {
Serial.begin(115200);
scale.begin(LOADCELL _DOUT_PIN, LOADCELL SCK_PIN);
pinMode(ch7,INPUT);
pinMode(c,OUTPUT); pinMode(d,OUTPUT);
pinMode(m2,0UTPUT);
pinMode(Sensor,INPUT);
pinMode(ch5,INPUT);
pinMode(a,0UTPUT); pinMode(b,0UTPUT);
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pinMode(m1,0UTPUT);
while (ISerial) ; // wait for serial
}
bool w=0;
bool u=0;
int SR;
float grams1 = 0.00;
bool pst = 0;
void loop() {
ch5 = pulseln(8,HIGH);
ch7 = pulseln(9,HIGH);
// moveValue = map(ch3, 1000, 1980, 0, 255);
// moveValue = constrain(moveValue, 0, 255);
// Serial.print("ch5 "); Serial.println(ch5);
//Serial.print("ch7 "), Serial.println(ch7);
int sensorValue = digitalRead(Sensor);
if(sensorValue==HIGH){ SR =0;
}
elsef
SR=1;
}if(ch7<1000)
S=13}
if((ch7>1400)&&(ch7<1500)X
5=23}
if((ch7>1900)&&(ch7<2000)X
5=3;}
iflw==1)4
if(grams1<0.5){
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digitalWrite(c,LOW); digitalWrite(d,LOW);
analogWrite(m2, 0);
w = 0; pst = 1;

Jelse{
digitalWrite(d,HIGH); digitalWrite(c,LOW);
analogWrite(m2, 255);

w = 1; pst = 0;

}

}
if(S==2)

w = 1;

}
if(S==3&&pst==1)
{

u=1;

}
iflu==1)
{

if(pst==1&&grams1<0.5&&SR==0){
digitalWrite(d,LOW); digitalWrite(c,HIGH);
analogWrite(m2, 255);
Jelse if(pst==1 && SR==1}
digitalWrite(c,LOW); digitalWrite(d,LOW);
analogWrite(m2, 0);

u=0; pst=0;

cell();
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}
void cell()X

if (scale.is_ready()) {
long reading = scale.read() * 686;
float grams = (float)reading / 100000.0;
grams = grams - 11147.46;
grams1 = (grams/1000);
//Serial.print("HX711 reading: ");
Serial.print(grams1);
Serial.printin(" kg");
}
else {
//Serial.printin("HX711 not found.");
}

ccase();

}

void ccase(){

if((ch5>=900)&&(ch5<=1100)}
S1=1;

}

if((ch5>=1900)&&(ch5<=2000))X
S1=2;

}

switch(S1){

case 1:
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Sstop();
break;
case 2:
Ssrat();
break;
default:
break;
}
}
void Sstop(){
if((ch5>=900)&&(ch5<=1100))
{
digitalWrite(a,LOW); digitalWrite(b,LOW);
analogWrite(m1, 0);
}
}
void Ssrat(){
tmElements_t tm;
if (RTC.read(tm)) {
Serial.print("Ok, Time =");
print2digits(tm.Hour);
Serial.write();
print2digits(tm.Minute);
Serial.write(");
print2digits(tm.Second);
Serial.print(", Date (D/M/Y) = ");
Serial.print(tm.Day);

Serial.write('/");

82



Serial.print(tm.Month);
Serial.write('/");
Serial.print(tmYearToCalendar(tm.Year));
Serial.println();
}else {
if (RTC.chipPresent()) {
Serial.println("The DS1307 is stopped. Please run the SetTime");
Serial.printin("example to initialize the time and begin running.");
Serial.printtn();
}else {
Serial.println("DS1307 read error! Please check the circuitry.");
Serial.println();
}
delay(9000);
}
if((tm.Second>=10)&&(tm.Second<=40)}
digitalWrite(a,HIGH); digitalWrite(b,LOW);
analogWrite(m1, 140);
Jelse {
analogWrite(m1, 0);
}
}
void print2digits(int number) {
if (number >= 0 && number < 10) {
Serial.write('0");
}

Serial.print(number);
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1.3 WswNSUNI5IAAI

#define BLYNK PRINT Serial

#include <WiFi.h>

#include <WiFiClient.n>
#include <ModbusMaster.h>
#include <BlynkSimpleEsp32.h>
#include "ThingSpeak.h"

char auth(] = "VnlvOkO3XFWhqJ530nj6yjhGUv VC eE";
char ssid[] = "Pocket WiFI S1_7481"
char pass[] = "41917481"

WiFiServer server(80):

WiFiClient client;

//-—--ThingSpeak channel details
unsigned long myChannelNumber =1976224;
const char * myWriteAPIKey = "1VP2ZGJPBKOJ8I95";

float calibration value =22.20; //21.34;
int phval = 0;

float ph_act;

unsigned long int avgval,

int buffer_arr[10],temp;

#define RX2 16

#define TX2 17
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static uint8_t pzemSlaveAddr = 0x01,

static uint16_t NewshuntAddr = 0x0001;

ModbusMaster node;

float PZEMVoltage =0;
float PZEMCurrent =0;
float PZEMPower =0;
float PZEMEnergy=0;

unsigned long startMillisPZEM;
unsigned long currentMillisPZEM,;
const unsigned long periodPZEM = 5000;

unsigned long startMillisReadDatsa;

unsigned long currentMillisReadData;

const unsigned long periodReadData = 1000;
int ResetEnergy = 0;

inta=1;

unsigned long startMillis1;

void setup()

{

startMillis1 = millis();

Serial.begin(115200);
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Serial2.begin(9600, SERIAL_8N2, RX2, TX2);
Blynk.begin(auth, ssid, pass);
WiFi.begin(ssid, pass);
node.begin(pzemSlaveAddr,Serial2);

while (WiFi.status() I= WL _CONNECTED) {
delay(500);

Serial.print(".");}

// Print local IP address and start web server
Serial.printn(");

Serial.println("WiFi connected.");
Serial.printtn("IP address: ");
Serial.printn(WiFi.locallP();

server.begin();

ThingSpeak.begin(client);

delay(1000);

startMillisReadData = millis();

void loop()
{

Blynk.run();
for(int i=0;i<10;i++)
{
buffer_arrlil=analogRead(32);
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delay(30);

}

for(int i=0;i<9;i++)

{

for(int j=i+1;j<10;j++)

{
iftbuffer_arr[il>buffer arr[j])
{

temp=buffer_arrli];
buffer_arrlil=buffer_arr[j];
buffer_arr[jl=temp;

}

}

}

avgval=0;

for(int i=2;i<8;i++)
avgval+=buffer arrli];

float volt=(float)aveval*3.3/4096.0/6;

float ph_act =-5.70 * volt + calibration value;

if ((millis()- startMillis1 >= 10000) && (a ==1))
{
setShunt(pzemSlaveAddr);
changeAddress(0XF8, pzemSlaveAddr);
a=_0;

currentMillisPZEM = millis();
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if (currentMillisPZEM - startMillisPZEM >= periodPZEM)
{ uint8 t result;
result = node.readlnputRegisters(0x0000, 6);
if (result == node.ku8MBSuccess)
{
uint32_t tempdouble = 0x00000000;
PZEMVoltage = node.getResponseBuffer(0x0000) / 100.0;

PZEMCurrent = node.getResponseBuffer(0x0001) / 100.0;

tempdouble = (node.getResponseBuffer(0x0003)
node.getResponseBuffer(0x0002);
PZEMPower = tempdouble / 10.0;

tempdouble = (node.getResponseBuffer(0x0005)
node.getResponseBuffer(0x0004);
PZEMEnergy = tempdouble;

if (pozemSlaveAddr==2)
{

else
{
PZEMVoltage = 0;

PZEMCurrent = 0;

<<

<<

16)

16)
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PZEMPower = 0;
PZEMEnergy = 0;

}
startMillisPZEM = currentMillisPZEM ;

currentMillisReadData = millis();
if (currentMillisReadData - startMillisReadData >= periodReadData)
{

Serial.print("Vdc : "); Serial.print(PZEMVoltage); Serial.println(" V. ");
Serial.print("ldc : "); Serial.print(PZEMCurrent), Serial.printin(" A ");
Serial.print("Power : "); Serial.print(PZEMPower); Serial.println(" W ");
Serial.print("Energy : "); Serial.print(PZEMEnergy); Serial.printin(" Wh ");
Serial.print("pH : "); Serial.print(ph_act); Serial.println(" ");
Blynk.virtualWrite(V0,PZEMVoltage);
Blynk.virtualWrite(V1,PZEMCurrent);
Blynk.virtualWrite(V2,PZEMPower);
Blynk.virtualWrite(V3,PZEMEnergy);
Blynk.virtualWrite(V4,ph_act);
ThingSpeak.setField(5, ph act);
ThingSpeak.setField(1, PZEMVoltage);
ThingSpeak.setField(2, PZEMCurrent);
ThingSpeak.setField(3, PZEMPower);
ThingSpeak.setField(d4, PZEMEnergy);
int x = ThingSpeak.writeFields(myChannelNumber,myWriteAPIKey);
if(x == 200){
Serial.printin("Channel update successful.");}

elsef{



Serial.printin("Problem updating channel. HTTP error code " + String(x));}
startMillisReadData = millis();

}
}
void setShunt(uint8 t slaveAddr)
{

/* 1- PZEM-017 DC Energy Meter */

static uint8 t SlaveParameter = 0x06;

static uint16 t registerAddress = 0x0001;

uintlé t ul6CRC = OxFFFF;

ul6CRC = crcl6_update(u16CRC, slaveAddr);

ul6CRC = crc16 update(u16CRC, SlaveParameter);

ul6CRC = crcl6_update(ul6CRC, highByte(registerAddress));
ul6CRC = crc16 update(ul6CRC, lowByte(registerAddress));
ul6CRC = crc16_update(ul6CRC, highByte(NewshuntAddr));
ul6CRC = crcl6 update(ul6CRC, lowByte(NewshuntAddr));
Serial2.write(slaveAddr);

Serial2.write(SlaveParameter);
Serial2.write(highByte(registerAddress));
Serial2.write(lowByte(registerAddress));
Serial2.write(highByte(NewshuntAddr));
Serial2.write(lowByte(NewshuntAddr));
Serial2.write(lowByte(u16CRQ));
Serial2.write(highByte(u16CRQ));



delay(10);
delay(100);

BLYNK_WRITE(V5)
{
iflparam.asint()==1)
{

uintl6_t ul6CRC = OxFFFF;
static uint8_t resetCommand = 0x42;
uint8 t slaveAddr = pzemSlaveAddr;
ul6CRC = crc16 update(ul6CRC, slaveAddr);
ul6CRC = crcl6 update(ul6CRC, resetCommand);
Serial2.write(slaveAddr);
Serial2.write(resetCommand);
Serial2.write(lowByte(u16CRQ));
Serial2.write(highByte(u16CRQ));
delay(10);
delay(100);

}
void changeAddress(uint8_t OldslaveAddr, uint8_t NewslaveAddr)
{

/* 1- PZEM-017 DC Energy Meter */

static uint8_t SlaveParameter = 0x06;

static uint16_t registerAddress = 0x0002;
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uintlé t ul6CRC = OxFFFF;

ul6CRC = crc16 update(ul6CRC, OldslaveAddr);

ul6CRC = crc16 update(u16CRC, SlaveParameter);

ul6CRC = crc16 update(ul6CRC, highByte(registerAddress));
ul6CRC = crc16_update(u16CRC, lowByte(registerAddress));
ul6CRC = crc16 update(u16CRC, highByte(NewslaveAddr));
ul6CRC = crc16 update(ul6CRC, lowByte(NewslaveAddr)),
Serial2.write(OldslaveAddr);

Serial2.write(SlaveParameter);
Serial2.write(highByte(registerAddress));
Serial2.write(lowByte(registerAddress));
Serial2.write(highByte(NewslaveAddr));
Serial2.write(lowByte(NewslaveAddr));
Serial2.write(lowByte(u16CRQ));
Serial2.write(highByte(u16CRQ));

delay(10);

delay(100);
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Model and Type

Picture

UDsSA ESP32 s

Ua$A Arduino Nano

PZEM-017

Inductive Proximity Switch ¥3ia NPN
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Model and Type

Picture

BTS7960 h-bridee dc motor drive

PH Sensor arduino Analog pH Meter E-
201-C

Solenoid for Electric Door Lock

W1 PCB
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Picture

Load Cell with HX711
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LRILlEANLYAaUUIN 340 W

MC4 Solar Connector
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Model and Type

Picture

1aLWasLNeS 12 Vdc 250 W

1UBWasHNYS 12 Vdc 36 W

Wea 36 #u, 17 Wy, 10 du

aelnaunm 6 SQ mm.
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