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ABSTRACT

This thesis presents a design of intelligent solar battery charger with
Internet of Things (IoT) devices for cloud operation and remote access. All the devices
operate on the Raspberry Pi’s server and receive the power from connect with battery
that was charged by solar cell. The charging system is attached with Maximum Power
Point Tracking (MPPT) device for high efficiency of charging system. Many sensors are
being used for gathering the data then Message Telemetry Transport (MQTT) software
deliver the data to the Node-RED. The Node-RED storage the data in Influx-DB database
then display all data through website by Grafana. In additional, the system is
connected the internet by NB-loT device so when the smoke sensor a smoke detects
from nearly place that over standard, the Node-RED would notify the user through
LINE application and can monitor the data in real time even this system is located at

non-signal place.
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2.1.6.2 TiANNUAZINTULAIUDYARLEID NG

[
v 4

NSAAAUYAALEIDINIUULTNEADINTIUVITIANINITAULHILAE

WENDNTINE kAL SULAN VBIUNE AT LA INE NN AU AR UNSAAA T NBYT

[

un (Azimuth) Aeyuilddmsunmsueniiamansviuntvesauvseinguiely

lunsueniiedu iemile firld fiengiusonuasiirngunnlaeyuosdynasdl

L a v oA Aa 2 A oA = I a
ALIUAY N1 0 DIAT NNALARUD LAZUANNNYUAULINUINAT [1] [3]

a & a o = 1 a
JUN 2.4 LUUNANLAAINIDIAINN)VOINNDLTY]

lne? yupedumiviniu 0° 38 360° ey AuFuLasfiamile

UUDETUNAWA 1-89° Maeie fusulafianz Tueanideunile

a -

Yo BYNVINAY 90° NEnede AusuasiAnyIuean

£
Y

UUDTTNAIA 91-179° e AuuuafiAnTuoendesls
UUDETYMIYINAU 180° visneds Ausunasiiele

yuDEBNAA 181-269° vedy Fusuuasiians Sunnideds
YUBYBYNVINAY 270° gD MUSULATIAnE Tunn

ssezdRILe 271-359° Meda Aruiuuasiians Tunnideaniie
uazsnSuLAemslYA L Tad eI B s TR NEAd UATE Tind AU
wnruindaepiedusluwnis Fafunndureuih 0°) geduluauds

ownilefiswy (909) Fatluymisedadlinszning (0° - 90°) Fagudl 2.5 [1] [3)

WA

{Altitude)

5UN 2.5 YuSunasvaadiaieniingfiaemsng



13
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[

URRS AR LA i Dstd]
walum : 2Na (1) 2Na+(aq) + 2e-

walng : S8(1) + 2e~n S2-(1)

U7)N38153 = 2Na(s) + S8(1) Na2 Sn(l) [9]
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o Y
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- wuamasoanilau (Alkaline Battery)
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2.3 NeiuaznannIsnugIuvaslyaIsunsaees

2.6.1 VUINLATUNANNITNIIY

[y

lwansusaaesuti enszualiilieussiununmeiaglussiumuagnnis

[

An1senseualiitelUuszadnunmeidlonsiuvaiunnetogluseaunainud
lamunualiwdounu WieUeeiunis Over Charge F 938y IRLUALABS LAAAINY

HevnauaziFenangnaunatdumsiazdiintngnagepslugiaiainashiudsney

[
v @

Undaglaliluainuunmes dautuludeiunnawaawaiaingdaeranaliinnling

¥ N v = 0

LVASMNEF DL LA Nng DN wardnTentvadlaaisuisaaasnrordudi

andonlusianiganglnlilvaniainluiivaaunsenuLksaakaeing [13]

2.6.2 N15FIU

=

19a15¥1591995 VLADTLIINILNIT AR LAIDI ARSI ULUALADS WAzl nannasU
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2.9 aulagavgiwsenulniiieglununmeieglusedula degluseduiiainia
Ay o s o EYR
Aaeld AAToImIvANNITYITATEYIINITUaAlnaneonINsEULLAYY T (Load
Disconnectitatadriunisaaiouszavasiuatnasnuiniuluuazeaviliwunnes
o < S A ¢ & i o |
Heuts wenaNTLATeIAIUANNITYISIN VLA BNI5YIINUYelnanlni(Load

Reconnect) SUsLAaInASIA WAL UR 1A ILY [13]
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2.6.3 wlavaslwarsvisaass
2.3.3.1 1981591591995 UU PWM (Pulse Width Modulation)

muaumNvesriulninurLgaduasenindlviaed Aigszuy

Adva (Digital) iieliUsendand s wazaiunsaniuaun1sUsebniing

wusaedlaidueged viliuumnedlidemda Silsddulruansaniugnis
yhanideuderugunsaiingg wWu mevhauvesuseaduaenfing/ seiu
msifuUszgueauuniae’ (il lrinany/ Tidies n3elnduum) / nsdnela
DC A3 asldluinDC fifdsseidennsas fszuumsdaludnlusid lunsdlly
wusnelnduun iletestunumneiide/ @euanm osannsldlAu

e (Over Charge/ Over Discharge Protection) [13]

2.3.3.2  19@a13591531985UuUU MPPT (Maximum Power Point Tracking)
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a

A = ) A P o v @ A
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P 1 1 ¥ 1 [~ G| é{ I (Y]
AST LLENUAADDUC TUNTY/ BIUNDU YS0MDUATLE NOW/MAINUAA [13]
s ululassouidlaidenldleansssaansuuy MPPT i aLiiy
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AN1150 Wk lugN I NIRARUNUAN A



27

2.4 Internet of Thing (IoT)

Internet of Things (IoT) e "Buwesidnlunnds nneds nsigunsalineg
daina Idgnidenlewnamnetnsglandumesiidn iliuysdannsodinseuaunisldau
gUnsalfneg iumanieviedumesidn wu nsila-Ua gunsaiinosldludin sooud
Insdwitlefie La3esilodeans i3esilonsmainuns e1ans truFeu indesldldiausedriu
#199 ruaderiedumedidn loT SdeSundnet1ain M2M geu197n Machine to Machine
Aomaluladdumesidnfidensogunsaifuiniosdiosneg Wiliheiu malulad loT
Fudusesinusanfugunsaluszian RFID wag Sensors aiUSsuiaiiounsifiauaslsiiy
gUnsal warfvalilddenndeudedunesidaiiioligunsalanunsasudstoyadatuld
Jaguiuiinisuuangy Internet of Things sanmusainnstdauiu 2 nguldun

- Industrial IoT Ao wis37n local network fifinansimaluladiunnanadiulu
TAsste Sensor nodes Tasdagunsal 1oT Device Tunguiiasdousiouuy 1P
network titeithgauinesidn

- Commercial IoT fi® L1430 local communication 71181 Bluetooth %38
Ethernet (wired or wireless) lne@aaunsal IoT Device Iuﬂdmﬁ”%ﬁ'aﬁﬁ

nelunau Sensor nodes vl unsaLlunuy local devices vites

aghafgoIaliliteugdumasiianisviuve loT [11]

Tagninaiadluladrunidalufaziinanuunnsesld d9a3dUsznaves loT Jagiu

Jsznaume

2.4.1 Smart Device

gUnsal i duii laway n15l9 loT smdudesdaiulsznavag g

=

Microprocessor wag Communication Device aganglutieuaniudsuteyataya

Smart Device dauauludasyuu ldissuadoyanmuntnimingu widesiudsanin

vosgunsaiiig flidslidesfuninasisdeuaunsalmeduondulszdn [12]

2.4.2 Cloud Computing %38 Wireless Network

donansiudsdayaann Smart Device TEwld Fefiviansdsdoyaniuszuy
Wireless Tugagluaznisdssinu Cloud Computer Fsnsdsdioyaluda Cloud %2e
s095unsl9a1u Smart Device $1uauNANda szaEmslnandt sauderaiinnsinds

sruukUasnsuansatoyalivans fudliludilla [12]
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2.4.3 Dashboard

drunansrakaraIuANNsululeverldeglusuves Device 3o ey

v

windulunouiilnesnie Smartphone i 19asqUoyad Smart Device &3y

Y Y

ATIRERUANUTYRIRUNTAlNAL UL Tandsenandatlvalluds Smart Device

lnems 3 druagdevinnuaenUssanuiuielissuuinnihnlagaiuazfes

&

ilaiedlaednludd fledndiniieafindwasdauuengunal Sudaya wagdniay

A15%1971U4999 Smart Device alasnseniy Dashboard [12] Falulassudladentd

=) <@ N

Grafana 1189910 Grafana @ 9404 Dashboard Tool #1538 AaLA3 ailalun1sasns
Dashboard kaz§45995UnU Datasource #a1gag19 9019 Grafana §981U150A519

wazlly Dashboard lieedagminuay AsaUARUIYLUUNTINVANEUTZNY

2.5 Message Queue Telemetry Transport (MQTT)
MQTT agUsziuinteyandeiusenitegunsal loT duliinisnauniy
seiendlaen MQTT 1dlaaa Publish/Subscribe wazepnuuuiniiogUnsaindanuialy

nsfukazdadeyani (Low Bandwidth) sdumnudtgunsaivesszuy loT asiluuuutiuy

(%
a Aa =

UseasAres MQTT Aatitenaglissuuraastuiinsawmsesutayanivsednsnmunauy

Y

saisligunsniveusiuldndsnutiosas Tussuu IoT dusfesnisdsdoyauuy Real-
Time waztsThisisanislgunsalveasldndsnueeziiulilnglidnly [16]

MQTT Wuazdl Broker (Server) uaw Clients (Publisher/Subscriber) L8uwdn
\519gsenMIeEoyaly MQTT 41 Publish uagsudauadn Subscribe

2.5.1 Publish/Subscribe

1

AanTsdavaya uradesuanmeinteyandsluiu avdslulu Topic lnu diu
Subscribe fiflan135udoyawsvzsUToyalaNIeN191n Topic 7 Subscribe k&7

iy [21]

2.5.2 Topic

'
v YV =

Aevenaula Fuerlivweninaulanavdetoyaluds Topic 1 nIesesu

o o

To3a d1115U Topics oy nasn #19819 YU Home/Office/Temperature %38

Y

Home/Thermostat/Temperature Dudu [21]
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2.5.3 Broker

Aafanansiagfudayauianuauiain Clients(Publisher) T2y
Topics aglsfinuudaviin1sdanisdetoyaluds Clients (Subscriber) iléivinas
Subscribe dw3$u Topic Al#uteyainaiunsam Global Broker #3a Cloud MQTT
Broker latunane q Vivlas wseau1saase a1elu Network aoaslelagls

Mosquitto Broker FaanusoRnsalauy Raspberry Pi [21]

MQTT Client

MQTT Client TOPIC

Publish . Subscribe
DEVICE

Message: “ON"/"OFF"

Message: “ON"/"OFF"

SUT 2.16 B3AUsENBUTEY MQTT

%9 MQTT W Protocol flaanuuudiifianisifiausanuy M2M (Machine-
to-machine) Ao guUnsalfinsiavsedeasiugunsal lnslulassnuidludoddd MQTT 1u
fnanglun1sdeanssendng Node-RED way lulasaaulnsaiass wwesan MQTT 1Wu

g Yo i ] 7 v A O v & a v
Protocol Plgffusgnsunsnansuagldnulaasain dnndadu Opensource dnene

2.6 Database
i 1% = [ v = RIS S Y M Yo o
nquuastayangniusIvTINld Tngilauduiusfaiuuaziu Ingldladedu
1Y & = v < ¥ a [ = <3 v a !
IdeyavimuailazdeanuliluniudeyaifeniuvSeusninunaty 9 uludeya lngagisenin
T2UUgIUTeYA (Database System) Banunede lATIAINATAUMANUTZNOUAILTIALLELN

vosteyaiinetesiunsinanldlusyuusing q s

a

v I [ @ ¥ 1 I o v v 4
i']usll’eliquaL‘U‘Llﬂ']i‘ﬂﬂm‘U‘U@ﬂqua@EJ'NL‘U‘LliS‘U“U mﬂwcﬂ%mmm%ﬁuam

Y

Aevesluszuvanueig 9 sauduld lneiiagldifnanudideurestaya wazdiaunse

< A

windesnutaudesteyanie Snvlayaluszuuiaggnieudedeld wasidunnsgiu

Y

Wiy lngaziinsivuaszuuaulaenievestayadu [19]
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2.6.1  gudoyaidedunus (Relation Database)
= 2 v A & N = I a o .
Jumaiiuteyalugduuuiidunisns (Table) vieisenin Siadu (Relation)

Y

[y

fianvauzidu 2 37 Asduwad (Row) wazidumeduil (Column) nsiliaulestoya

I
LYY

SEMI9RN519 AzLdaulaalagldwennstan (Attribute) ¥SamBANLUNLML UNUIADY
& o A P v a v o X < P aa
msadudidedlesdoya gruteyadeduiusiasiluguuuuvesguteyanieuldly

TaqUu [19]

2.6.2 gudeyauuulaIadig (Network Database)

FudayakuuiAs o918z dunsniussdeounne 9 wazauduiussening

(% v 6 v 6

selouLAeAINUFIUTaYANaUNUS Ao Tugiutoyagsduiusasulsnudunus

(% & 4 =

11 Tngsudeundianuduiusivagiesdinmvestoyalusennididlawenn3tod

nilamilounu uAgIUTaLARUULATEYY FTLARIAYINFITUSE 19 TR [19]

2.6.3  gudeyauuUa1AuYY (Hierarchical Database)
grudeganuudriutu iWulaseadndanudeyaludnuaspnuduiusuuy
#e-gn (Parent-Child Relationship Type : PCR Type) visaidulassasiaguuuusuly

(Tree) Toyatidniulund Ao se108u (Record) FeUsznaudleAIr01AT YA

v v
v v a v = o £

(Field) veuouitanila 9 grudeyanuudnuduiladigndaiugiudeyaiuuinionny

<9 Y

(% '
! [ v v = a

waisiuAgIudeyaluuasuty dnguituduandnnialsenis fe luudaznseuasd

anATIlaliiiiu 1 Wgnes [19]

2.6.4 gﬂu%’agatwuaqnsmm (Time Series Database)
YAVDITBYATILAUTIUTINANTEEZIaTUY 9 e vsalliesiu W Jeya
Yoaguwesiiiususwselesiuluidussesiiamany 9 WWeu grudeyauuy
b ¥

aunsunatevegludnuaziludoyasel sielasing viesefoudls vislluey

Auanuwmsnzaulunisilulsuselowd

Tnglulasanuiiagld InfluxDB Ae szuugiudeya Nldiiudeyaluzunuuues

[
Ly

Time Series Database wagilu Opensource fil¥31udrsnazgnldognsunsvats 8nvads

wnzdmsun1sIaiuteyanivssdninmauaznisisenfudeyayndoyanuuiseaing
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2.7 Node-RED
Node-RED 10w Flow-Based Programming ¥inls luAeafeau Code Tunns

v

Wannlusunsuiieaden Node snnaudaideusofiannsaniuay 1/0 1¢ Tag Node-RED 2y
il Node Whienldeuegnavainnans awnsoadieiladdu Javascript Welngld Text Editor 7
fiog/lu Node-RED wagdsanunsadudin Function, Templates, Flows doluldeutuanuy
salu Node-RED ¥131uuu Node js wnnzdmsunisldauiu Raspberry Pi v osainld
ninensifes vunalndlilnguaz Nodejs Svimiinilidudanandls Raspberry Pi @111

Aaseu Web Browser Waggunsaldus I [22] [23]
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3.2 29AUSENBUTNSTALIT

[

29AUsENBUaNSALISTILT b UlATIUTF el

3U# 3.2 93AUsENAUEISALIT

1. MPPT Module (BQ24650)

5Ufl 3.3 MPPT Module (BQ24650)

MPPT Module (BG24650) tulugaiildluniswmisouunness Ineflszuuly
laslnsiwawes vseddudyain Asvmunuguadyialiinlanunaeads
a s a = % (% a A v d' d'
wagoing Wisuifisuiuusadunseualuiunmes waziiendyaralninfiasian
- a9 v & a ° [y s a
nuasioUsegadlununmasiiAuinasniiad kasmuizdnsiunIsusaLumees

¥4e Lithium-lon Battery
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2. Buck Converter Module (XL4005)

31117; 3.4 Buck Converter Module XL4005

gunsainlglunisanseauussiulniinlimasnelimungauiunisldau g
lassaineazdsenounivaintianunsodali “ON” w3e “OFF” lannuaenuiis

Aoy Pagunsalvilalilaldaunsalaindeuenannidaidiulsznaudugnlilunis

[ v oA v & Y = o
ANITAULINAUABD WJLﬂ‘U‘Ui%Q AILNUYIUN LL@%lﬂI’E)ﬂ

3. DEVIO NB-DEVKIT

gﬂﬁ 3.5 DEVIO NB-DEVKIT

Ue$n DEVIO NB-DEVKIT | i uuesafdvureUssuianaidu ESP32 wazil
luga SIMCOM 7020E fisessulusinanaa TCP/MQTT neluvesadaiiiduigesin
gaumniuazANNTUALTING Jannuduuas uay Inesayn 12C uasnainynauiden

annsathanedygnalusetudumesnieusnldauld insiziinesn GND wag VCC

« s
agluvain
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4. Voltage Sensor

gllf"i 3.6 Voltage Sensor

Hulugaiildndnnis Voltage Divider uisussugslimdousadudi iitels
anansasiaidiuvesale (28]
Vin
R
Vout

Ry

gﬂﬁ 3.7 Voltage Divider

wazanunsaAIA IR UM U lYnugasHelUull

R
VOUT == Rl—-I-ZRjVIN (3.1)
5. Current Sensor (ACS712)

g‘ﬂﬁ 3.8 Current Sensor (ACS 712)



36

ACS712 uledTarnsvua lnednlavslndinszuanse (DC) wagludi
nszuaaau (AQ) daledvinsulageidenannisues Hall Effect TiALseAU Output
Wuwuuiadu dlugaldlvides 5VDC uag ACST12 aendnaenuIvasuuin uiaz

PNANATIANTZUAgIEAlARneiu Asus 5A, 20A, 30A nszaztiuTemsidenidlingg

ANUTNABINTT [28]

6. MQ-2 Smoke Gas Sensor

gﬂﬁ 3.9 MQ-2 Smoke Gas Sensor
wulees MQ-2 dusunsiaduniatiny LPG , adulW uia CO uazuiasu 9
Winswaa el 5V Avglddygiaseidnaoonuiviiuy Digital kazkuyu Analog

annsatheanA L dudsinauiauuy ppm 16 [31]

1. DHT22
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DHT22 \Juduwesdniuingamgiivazanuduiniianuwiugiadunisin

[
a o 1

a1unsadalalugtugunnd Aaus -40 sarlwalfea 89 +80 aerwalded Ay
WUUEITRENI +-0.5aTud harInANUTUAUNNSIALUEIU 0-100%RH AINULLIUEN
+-2-5%RH a1unsadnlaazidonlussaunadey 1 dwunde (0.1) Tnulauiunay

o [y )

iy wangdmsuinluldlunuiaidenisenuwdugias auanusowduialy

[
v

grufinaulandeaiail lugaumsen PCB uazanelu se RA.7K Seusessoanaldnu
vt selnldaus 3.3v - 6VDC msldfanu DHT22 avldaedyananiios 1 dudu
nsdeansuvuoynsuliluslaneafiauiiFondn 1-wire lngazldannunineves
dygraiadiduidnduasin 1 wag 0 dvreenlildaudiuau 4 91 ualdade 3 a1

wUaduwn VCC DATA way GND [30]

8. LCD 12C

sUf 3.11 LCD 12€

Wusefvhananwdnasadawmalinannisaesiundsasazilndesaing n3em

:3un31 Backlisht o¢ Welnsuasenszualnindnlunseduiingn Avzvinlindnluss

wasilnasiunanlal Backlight wansunivuwtnge @ruduilaunantanullagly
1 U a

A1 HANTENLANFNUAUEVDINANASARA WU %50 AN vinlilauaald

Maefagnuivimvlidoudmuiuiiundsdnieg du [27]
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9. Relay (SRD-05VDC-SL-C)

5U# 3.12 Relay (SRD-05VDC-SL-C)

gunsaiBiannsetindfviminiduainddn-seaes Ineldudmanli waz

& o

P Y [ @ Y 1 D% a o P 1 Yo v a
mimz‘lwummummmmaiﬂ‘lmumwmmm L‘Wi?%LiJEJQWFJIWIMﬂUWJiLﬁEJ UUY
@

ylintndudafindu na1odueasle waznsatuiund ilaaelnliu sufay

naedu9asla

10. Raspberry Pi 3B+

5U#l 3.13 Raspberry Pi 38+

Jussuiawesvunidn fansndeudeszuuedeteuuuldasvielae
1g vinlvinanerlugunsal Internet of Things tnwauysal wazaunsatluuszendly
iialdeudeiuiingadu (Sensor) lumsiiutoyamusioms saufsannsadousio
fuutiufuriuazundldiedndae Tasszuulfofnisdlddu fe Raspbian Fadu
sruudUAnisdundidugiugnusuussunldnu Raspberry Pi lagianie waz
SEUUUNUANNS fadsHu Micro SD Card anansadsanduindesusivsuag i

USASANS 9 LU Web Server, FTP Server 16 1usu
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3.3 99AUsENaUTBNALIS

3.3.1 Arduino IDE

TUsunsudmsultieulusunsy, aeulng LazdUlnanldsinsuasuase
Arduino w3 oussadadug Aindneiu 1y Generic ESP8266 modules, NodeMCU
w38 WeMos D1 1Jusiu sandwisildluniswauisudmsuuesa Arduino tufe
Tsunsuidenda Arduino IDE Turs Weulusunsuuazaeylndasuase IDE doun
970 (Integrated Development Environment) A @1Ut@3uv9 S3UUAITWAILIKTD
9en9fiavneeYemde Developer 3atismaanAuiinau Application e
@Bl 1AnnmsInga gndes wiudh aseaeuszuuiidaile vilvinisfauna

1 <3 d"’ = v . Y ¢ 1 & o I o 4 = 4 U
AL TmNTUTlAR Arduino s uilsndua1sgvinliansaldsulanladelas

anusausuldausiuduuasa DEVIO NB-DEVKIT laanaae [25]

3.3.2 Node-RED
Node-RED Aaaauved Hardware Devices, APls 4af1d slun1stanauiu
Hardware, Online services 1% Browser 1un15188u Flow LanfinuaA1nsviteau
& Yo a v @ ya o v & v
PnUufaInay (wiring) 1ieulesiu Aazladeinednis 1y Node-RED duasquu
Node js inlanunsaideulosivluga Anndavulassaiadeidulauinuneg g
asaiialuga Arduino lagendy Firmata Anraiug utosauuy NoSQL agne

MongoDB AnsiaauAsiu Raspberry Pi [23]

3.3.3 Grafana

Grafana e Dashboard Tools 4 99z uansnasanudumnan nsdaya
wn3ndeingg ngagistayarenuiiuuiealnilneduaiunsafadeyauiain Data
Source %139 WU Graphite, Prometheus, InfluxDB, OpenTSDB %38 Elasticsearch
wagdue el e @a1u15aas1awazuily Dashboard laegnadnee Asaunay

sUkuunImnangdsean [20]
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3.3.4 InfluxDB
InfluxDB A Open-Source m#’ﬂumilﬁwﬁa%a%\i Time Series Database #
WU ulay InfluxData 49 InfluxDB gAWRILITUAIENIEY Go WNEEIMTUNIS

[ [ a

FofuteyaiiusransnngauaznsiendudeyayndoyauuuGoaln Geasldidud
Auteyadmiunsainisldanda q MRetestudoyadisinig Timestamp Wudmou
1N 19U N15IRERIINITE LRI N1YIIuTeItayaduLges Internet of Things
(IoT) uwazmasizsiuuisealngd n1sld InfluxDB lumsiiudeyaazyilinsnanunse
Usendaidlefldunndetu donisimune Influxos wiaifudeyal fiflussasinani
Anualaedalul@ 1 evunoigazarusnavdoyad lifeaniseonainszuuls
InfluxDB Sailnmwinuuasuniuadts SQL dmsunislineutudoya Snvis Influxos

feaniuayunisUszaanadeyaain Graphite sl InfluxDB awnsadmfiudeya

Jafiun1InTIvEaUNISHANIN LA SRR U ayaYndaganIuLIan [26]

3.3.5 MQTT

Juluslaaoaunasgiudmivssuu loT kagtilosainuaiisunain TCP/P
fuvinll MQTT Useduindeyaiidstusevinsgunsal loT duarlslfinisndumie
5¥719197 9 MQTT 9814laima Publish/Subscribe wazoonuuuNIi ogUnsaif il

v 3

AnusItunIssukardsdayan (Low Bandwidth) laggausvasdves MQTT Afe
Y d‘ v 5 I | L=} % L4 o a a ‘g :’1’ o 4
ieiaglsruuveutulinsdmseTuleyanilusednsamanndy sIuinly
gunsaluuldndanudesas Felusyuu loT 1519eansdsdayaniuy Real-Time warlyl
sosn1stgunsalldndsnueeziuldlaglidndu delu MQTT Jamnzauiusyuy

wiani [21]

3.4 madenldanuuumnei

szuurdnlslihanisaduasendindazldfuummeduvuniiogd Jsamsannsa
Usgqlihlaluel Wonummediimaslniigouas uuawmeTaziAundanulwi fndnldainies
waduaseriing WaAuly uddesidaliineanlulituluan lunaildfivasenfing

Tugranannanefu visaarIunasn iU
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a 3

mMsvfauumnes lussuunsuanliieaduaioring asndnanuuaivad
ua107ing Tagsinu LAsmUANNIIINGD wazumneINlY axiivaneviin 1wy Anledn (Lead-
Acid Battery), 8an1lai (Alkaline), TatAauanidan (Nickel-Cadmium),dt7isuleosu
(Lithium- lon) waz Aieulossunloaina(LiFePod) Fdlulassnuidedenlduumnneivia
AiulooouroamalLirerod) msgidvurndn uhniniuianuglaiings selulduss
annsngiallivesadasinfidesnislaglail Memory Effect waz dyaiuiiosasniy

Uaeasaidosanuunusznniazlissdn sulunannquantinivguvnacmans uazaay

=

LA Y5YRIR AN WAL AU ULAATUAN AT LT TADULINTUANNLEINSUNT IHITUN ]

q

angilas Wesniinsfadaununaiuds dulvanesavidulvanlniinssuanse vie

8
f1dpansidauniulnasiniinsziaadu Adassonudunssines awlanseualudl nns

AUIUNIVUIALUALADS dNHNTOMIIAIINANNNS

idavadlvan (W) *szoznailianulvan(hr)

wnaanugvetunnes (Ah) = - = (3.2)
' uswilaliuumnes (V) *Ussavsnmuumnei*dszansnm Inverter

NsAWIUMIYLIATaUAMeS 339zldUayavetaunsnlain Datasheet uaz
MyInAALIAYeINTELanldnINms1an 3.1

A15199 3.1 ANSERENLANNNITIATNTEAULSIAY 12 Thas

aunsal Anszuafinldnsziunsedu 12 Taad (mA)
Current Sensor (ACS712) > 10
Voltage Sensor > 10
Relay 10
MQ-2 Smoke Gas Sensor 70
DHT22 > 10
Buck Converter Module (XL4005) > 10
DEVIO NB-DEVKIT 30
LCD 12C 10

TuNI9AIUIUAZAUIUMIVUIALUALA DT T AT Ul AR e 2 YU ezl idulndseslu

auelifnaseniing wazlunisAuimazuuadu 2 929
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%299 1 9VNTAIANTULDTNNAT 8nLIU MQ-2 Smoke Gas Sensor 9N

1 ydi Wosnwume’s MQ-2 Tdnszudlyliigs
0.84 (W) * 48(hr) _
12(V) 0.8 % 0.75

5.6

ﬁummmmayuam,mmma%" (Ah) =

Y297 2 AgyihnsdsAnguees MQ-2 alu 10 w1l agvinsgumeed 1 Wil

LATYIINISEIAT
0.84 (W) * 4.8(hr)

12(V) * 0.8 * 0.75 0.56

mmmmmaruadt,l,umma%' (Ah) =

'
a

INANTAUIUNUINAISADNUALGHDINIVUINNINATY 6.16 Ah FILULATINUTLADNLUMLHD
un 3.2 1an 7 Ah tienazliiganaiuanumnaanistunisineu Tunailuivasenfing

Wuan 2 4u

3.5 N15La9N I9UYaaLEIRI NG
NENNITVINUYDILHILTAA ka8 LD unTZUILNSAsUNS s ukandy
nszualiilalnenss Feordeanisinauriuusingnisallilalianidn Asvdeylviwaadiun
A <, ° & =T ao XA % ¢
annsznukazilaswdulnin Tnenisvitnursawaduasaifiad Tulaseuidetidesnly waad
wasefing wilalaluasasalall (Monocrystalline Silicon Solar Cells) tiasantduvilniil
g1gmsldauennunigauazausanannszualiiuinniuiieegluaneuasios A

1990

idaIwosTiaa (W) *szesinafidesnialdauTvan ()

Yaveus Ivasiaad (W) = - ——— — (3.3)
szoznafiuss lyasimad I8 uuaslunaaz u (Ar)

N1SAUINMIVUINVOLYAE hate1nind Fevzlddeyavesaunsalann
Datasheet WarN1TIAAIMIVUIAYDINTEWENLTAIUAITIN 3.1 kA
Y97 1 AgviNTaANTULETYNGAT 8nliu MQ-2 Smoke Gas Sensor N9

1 Wi Wesannuees MQ-2 Tdnseualviiias

L 0.84(w) = 48(hr)
navound lvansiwas (W) = = 8.064

5(hr)
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Y299 2 AgvihmsdsAnsuLes MQ-2 alu 10 w1l agvinisguaees 1 Ui

LAZIINNITEIAT

0.84 4.8(hr
e lyansimaa (W) = (V;)(;;r) (hr) = 0.8064

ANNITAUIUNUINAISHADNARLAIDINNEINLIUINNINAIT 8.8704 198 Falulassudidan
WwaakaeIAngvua 30 Jaa wieazldlunisvisanunwasimdunielunal 5 921U way

Hrglun1sielnligunsal loT uazannisldnuwunmeslunainaisiu

3.6 MaUszaanadayadglulasaaulnsaaas

wadildannsinselumesineg awgminnysyananasiie DEVIO NB DEV
KIT | Banszurumsiaunslulalasreulnsiaeiazizuainmswamnsiines kunedn
7199 N15AMUA Baud Rate Tunissudstaya nisimuadwuslvnseiuresunazgunsal

INUUTULERIAT kazdIr1aanuNLlUsInAea MQTT

s eulUswAsUAY DEVIO NB DEV KIT I Taeld ArduinolDE

£

1. 111 google udAunlagld@disn Arduino IDE Download n3ewnlunasa

https://www.arduino.cc/en/software 1a auain1ua1udntios 93Usng

FanINRegUIeaIell

Downloads

Arduino IDE 1.8.15

The open-source Arduino Software (IDE) makes it easy to write code
and upload it to the board, This software can be used with any
Arduino board,

Refer to the Getting Started page for Instailation instructions.

Hourly Builds Previous Releases

Download a preview of the incoming release Download the previous version of the current ® Help
with the most updated features and bugfixes. release, the classic 1.0.x, or old beta relcases.

JUT 3.14 widulunmsaiivanlusunsy
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2. Weusngaenmdndansil idendu just download teLsuAUN1SANIULMAR

Y]

U

AL | EDUCATION

Support the Arduino IDE

since the release 1.x release In March 2015, the Arduino IDE has.
been downloaded 51,692,635 times — impressive! Help its
development with & donation.

$3 $5 $10 $25 450 Other

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

o0
;

g‘U‘ﬁ 3.15 Download Arduino IDE

3. 191glusunsu Arduino.exe 9UTINGIDNNAIAUA9T]

@ sketch_may17a | Arduino 1.815
File Edit Sketch Tools Help

00 Far:

Foia serugt) (
put) your- setup code~hersyto,run once:

}

id wp () {
y/opat your main.cods“here; to run\fepeatsdly:

5Uf 3.16 nisi1e Arduino IDE
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4. faANSUAULNEAMUantaus1SYaIUasa DEVIO NB DEV KIT | Tnevinnng

Dalusunsy Arduino IDE wdadnludi File > Preferences

@ sketch_may17a | Arduino 1.8.15
File Edit Sketch Tools Help

New Ctrl+N

Open... Ctrl+0

Open Recent >
Sketchbook >
Examples >
Close Ctrl+W

Save Ctrl+S

Save As... Ctrl+Shift+S

Page Setup  Cirl+Shift+P

Print Ctrl+P
. Preferences  Ctrl+Comma
|

Quit Ctrl+Q

g‘U‘ﬁ 3.17 Select Preference Arduino IDE

5. Lilaus7ny) Preferences iAnaandA

‘fzhttps://dL.espressif.com/dL/ package esp32 index.json Tuasluges

Additional Board Manager URLs mﬂﬁ?uﬂaﬂﬁu OK

Preferences

Settings ' Network
Sketchbook location:

Véi\u:jerir\vedMa;nEEArDocu:rgientévggdumc{ \

Editor language: Systen; pe_fau(r 7 / Ny )] 7_ ) [ .;/ (requires restart of Arduino)
Editor font size: 13,

Interface scale: Automatic’ | 100 :N’% (requires restart of Arduino)

Theme: D_efa—ult_dierﬁé Y (requires restart of Arduino)

Show verbose output during: [] compilation [:I upload

Compiler warnings: None _

[[] pisplay line numbers ["] enable Code Folding

Verify code after upload [[] use external editor

Check for updates on startup Save when verifying or uploading

D Use accessibility features

Additional Boards Manager URLs:  https://dl.espressif.com/dl/package_esp32_index.json
More preferences can be edited directly in the file

C:\Users\YedMamEP2\AppData\Local\Arduino15\preferences.txt

(edit only when Arduino is not running)

OK

J :Browse

Cancel

311171 3.18 Preferences Arduino IDE



6. Suniluanlausisveaussa DEVIO NB DEV KIT | Tngldi@ds Tool >

Board > Board Manager fi45uauasil

@ sketch_may18a | Arduino 1.8.15
File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
sketch_may18 Fix Encoding & Reload

. Manage Libraries... Ctrl+Shift+I
volid setup (
// put vd Serial Monitor Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L
} WiFi101 / WiFiNINA Firmware Updater
void loop(} Board: "Nano32" # Boards Manager...
// put yo Upload Speed: "115200" b Arduino AVR Boards >
Flash Frequency: "80MHz" 2 ESP32 Arduino >
} Port )

Get Board Info

| Programmer >
| Burn Bootloader

3‘1117; 3.19 Board manager

7. 91n"3 Search LitaAumMT esp32 a1ntY AgAUM Install

@ Boards Manager x
BreglA SN G espadl LKL W/ AYATAYAY A el I & F N
esp32 -

by Espressif Systems version 1.0.5 INSTALLED

Boards included in this package:

ESP32 Dev Module, WEMOS Lolin32, WEMOS D1 MINI ESP32.
More Info

S;Igctiviersi'oq:vr Install 7U}Jaate7 fRemove

Close

g‘dﬁ 3.20 Install esp32
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8. ¥IMN5eu Code NaNAEaU

@ sketch may17a | Arching 1815
File Eait Sketch Tools Help

U 3.21 uansnsidenlusinsuastu Arduino IDE

9. 191lUN Tools LHB¥INN1SENUDSANABINT

@ sketch_may17a | Arduino 1.8.15
File Edit Sketch 7T00|$ Help

Auto Format Ciel+T
Archive Sketch
sketchymay17 | Fix Encoding & Reload
o Manage Libraries... Ctrl+Shift+|
Serial Monitor Ctrl+ShiftsM
Serial Plotter Ctri+Shift+L

WiFi101 / WiFiNINA Firmware Updater

Board: "Nano32" ): Boards Manager...
fdefine DHT  Upload Speed: *115200" %~ Asdtino AVR Boards 1 ESP32 Dev Module
tdefine DHT Flash frequency: “80MHz" 3 (“<ESP32 Arduino 5 ESP32 Wrover Module
Port ESP32 Pico Kit
= LED | GetBoard Info TinyPICO
= LED S.0DI Ultfa v1
Programmer » Magicit
nt analog_ . Bum Bootloader

TurtaloT Node

sol_watts;
. TTGO LoRa32-OLED V1

1ightsensorpin = 34;

interval = 3000; TGO T1
previousMill = 0; TTGO T7 V1.3 Mini32
TTGOT7 V1.4 Mini32
KinaBox CW02

SparkFun ESP32 Thing

1 SparkFun ESP32 Thing Plus

// = u-blox NINA-W10 series (ESP32)
Widora AIR

= Onboard elements

cemperature: Electronic SweetPeas - ESP320
string humidity; . Nano32
String Light; LOLIN D32
7/ LOLIN D32 PRO

WEMOS LOLIN32

//====== Current E WEMOS LOLIN32 Lite
float woltage_I; Dongsen Tech Pocket 32
float current_I; WeMos WiFi&Bluetooth Battery
int analog_current; ESPea32

Noduino Quantum
Node32s

Homnbill ESP32 Dev
Hombill ESP32 Minima
FireBeetle-ESP32
IntoRobot Fig

Anahnrea FEB3 Nay Madila

JU# 3.22 \Hanueiafineinsinass
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3.7 A514997U Node-RED Uy Raspberry pi

neud wasiosiinisiadsszuuufuRnasliiu Raspberry Pi o Tne
szUUUURn1sTleE Raspbian sruvufonsdnsufiassldauuy Raspberry Pi Waman
91n5UU Debian Linux tiungdmsuihunldiinismaass wazaudseii saiussuy
AeN MO WU R (Embedded System) Tngazil NOOBS 1fun3esiielunisyaefnga

55UuuUURN15IV Raspberry Pi vilvianusafinfsiadng

SumounsAnde 0S Uy Raspberry pi
1. ailuan NOOBS 7 https://www.raspberrypi.org/downloads/noobs/
Format Micro SD Card lagdl File System Ju FAT32
wan Zip W& Micro SD Card flagldfas S

el

111 Micro SD Card w1ld Raspberry Pi 3B+
5. Uneded Raspberry Pi
6. Awmuniivenshans Ihdenseuuuitinis Raspbian udIn Install
7. seauasa lneszuvasdl Default Ao

Username : pi

Password : raspberry

U Y

52UUUfUANIS Raspbian 11839ua1andlUsUNTY Node-RED Andaunloguaiusnimin

9

o
ada v

v a & s A %
AoIN1sAnALIETTRRNANNINAITANAIlFRIN hitps:/nodered.org

€ 5 Q@ nodeedorg/docy/getl UL E "

sl M Gmal @ ouTube B P @ view By s B forcem

Node-RED

docs - getting started * raspberry pi

Running on Raspberry Pi

Prerequisites

Ifyou

(DB i et i vk any Debia based cperstingsystem. nchuciog bt and Dt Yy e

ot tnstall butld-essential git first 1o ansura npm s able t any binary madules it neads

JUN 3.23 umadmsunisinsdluswnsy Node-RED Uy Raspberry Pi


https://nodered.org/
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A o a o a P P Y] Y a A a ] °
Wavin1sinmaluswnsy Node-RED 58usasatnasanntutaldswnsusinasulanulneyii
ANUTURD U IR bUT

1. 1Um Terminal ¥®4 Raspberry Pi wagiy Node-RED

&, 192.168.1.43 - Remote Desktop Connection
$ ) pl@raspberrym, o

g‘i.l‘ﬁ 3.24 Terminal v@9 Raspberry Pi

2. \U7 Web Browser u&ld IP Address 789 Raspberry Pi lagla port 1880
333109 lUsun3 Node-RED

acarmetes Test InfluxD8

S TestInfuxDB
ssssss

sUfl 3.25 nthmdnlusunsa Node-RED
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3.8 NM5ApE15IZWINUDSA DEVIO NB DEV KIT | waz Node-RED sinulusinsaoa MQTT
Tuduilaglduden MOTT veslusunsy Node-RED tHuseaelunisdeans

511719 Node-RED wag Devio NB Dev Kit | snutusnausalUil

1. a$udamslvavesteyadniunisvinaures Node-RED muguUmuans

- 8,
we 2211/Temp = Insert [V1.x] 127.0.0.1:8086/projectz Temp

hilp response

o

SUN 3.26 fan1slvavesdeyadmsudearstoyarnuluslnaea MQTT

2. MuusAsuAuUNsausalul MQTT Iaeld Arduino IDELAZAISAINUR

Topics YAYULYDIANA

© sketch may17a | Arduine 1815
File Edit Sketch Tools Help

gﬂffi 3.27 SvuaASuguly Arduino IDE



template

celay

frigger

o toFicat

L mangoase os

e
- random
smooth

tha

~ network

mattin

O mqttout

hip in

hitp response:

© sketch_may18a | Arduino 1815
File Edit Sketch Tools Help

sketch_may18a§

serial.println("ReconnectNB ");
¥

Serial.println("ReconnectMQTT ");
setupMQTT () ;
H
}

void loop()
{
nb.MOTTresponse () ;

/1= = DHT22 Sensor ===
if (millis() - previousMill >= interval)
{

h = dht.readBumidity() 7

£ =

dht.readTemperature () 5
nb.publish("2211/Temp",
nb.publish("2211/Humid",

ing(t), pubQoS, pubRetained, pubDuplicate);
ring(h), pubQoS, pubRetained, pubDuplicate);
/===

= Sensors Onboard =

temperature = String(hdel080.readT
humidity =
Light

perature()):
String(hdcl080.readHumidity());

ring (analogRead (lightSensorPin)) 7

nb.publish("2211/HumidIN", St

nb.publish("2211/TempIN", String(temperature), pubQoS, pubRetained, pubDuplicate);

ng (humidity), pubgoS, pubRetained, pubDuplicate);
nb.publish("2211/Light", String(Light), pubQoS, pubRetained, pubDuplicate);

/===

Current Sensor ==

double avel = getCA():
nb.publish("2211/current™, String(avel), pubQoS, pubRetained, pubDuplicate);
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3.12 N15%1 Line Notification API
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3, 141lU7 Node-RED wazii1 Function Node wa Http Request Node 11u1 910t

yinstardinisyinisudaiousiuds Token sy

Edit http request node

Delete cance m

# Properties B =
= Method POST e
Q@ URL https://notify-api.line.me/apinotify

O Enable secure (SSL/TLS) connection
(O Use authentication
O Enable connection keep-alive

O Use proxy
€ Retum a UTF-8 string h

¥ Name

gﬂﬁ 3.52 n13A3ATlHA Hitp Request Node

Edit function node

£ Properties o

¥ Name Line Notification a8~

Selup. Function

5UM 3.53 Adensudaieu

Test InfluxDB

~ commen

inject

debug

complete
TempDHT22 Line Natification hitp request msg.payload
[]

cach
stafus.

link in

5Ufi 3.54 Flow Tu Node-RED



Ui 4
ANSNAABILAZHANISNAAD

4.1 NAFEBUSLUUIISILUALAND TN LIWAIIUNLYAALEIDINNY

4.2.1 NAFIUNI5YI53V9 MPPT Module

SUM 4.1 NTMAUSINTUVBILUAWBITUAZITATUAD IR

LIRAWNAINALIAY NUIUTIRUIINaARAIDI ARG TAegN 17.2 1iad

a

91N1UU MPPT Module ¥vtinansesunsisuadtnas 13.4 10ad 1ie9azysa

Al 9 ~ ~ A a PR~
wuRLaaI I lanszuanags wazlivsydnsamnnauy
4.2.2 NAFIUSLELLIAINITINUYRILUALAES g hilavsaln

Voltage Output

05/23 00:00 05/23 03:00 05/2306:00 05/2309:00 05/2312:00 05/2315:00 05/2318:00 05/2321:00 05/2400:00 05/2403:00 05/24 06:00 05/2409:00 05/2412:00

== VOUT.mean

JUN 4.2 n9lAusaiuresiuninesivinauly 2 Ju



Voltage Input

f
T
1 “H\‘”‘H'L‘M\M

It

04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00 10:00 12:00

== VIN.mean

JUN 4.3 neAusuveseaduateindliinisysaegsening 0-1 Tad

NNsNeasdldlwannluamesieses1ufellaglifinisusaluannwad
wave¥ind nudwssiulnvednunmesinnulane 13.4 1aad auneavinaull

a1u1savinaulanal 134 dudn 10 37l

4.2 NAHUANNTNIEINTIVRIRUNTA]

4.2.1 wngdU Voltage Sensor

s v v

UM 4.5 Aussiuvesgauasenfingninle

65



66

5UN 4.6 DUAAINAAILTIAUYDILUALADT

JUN 4.7 AUSITUVDIUUMABITIAL

INATNAABDINULT ATLTIAUTATIA LRSI UATLTIAUNBEAHANIUN TN DU

I Al v )
ﬂ']V]aLﬂaLﬂf'Nﬂuiﬂﬂ

4.2.2 wagdu DHT22

5UN 4.8 FouansnarIgumiisenineiu

INMINARINUIN AgumgiluusagJutduazdl gaumgingdlunainaiaiu

uwargumnniivzmatluiainalshu



67

4.2.3 wngdu MQ-2

JUN 4.9 RauanwnayInavesiteaisueulageanlyd

oA i y a oA 1Al
’&]Wﬂﬂ’ﬁ‘mﬂﬁ@ﬂ‘WU'ﬂLM@@%JJIUﬁﬂ']WLL’J@ﬁEJ@W]‘UﬂG] ATVILERNNRISDYN 400-

450 uilansIanuaiuliANwanIaTuTA1E9Ee 1500

4.3 NAFIUNSHENINAUUNILN Dashboard aauiksuluinnualsd
TunisnaaeutaginnisuananaredntiiDashboardlaeage uiusEnInee
Ty Node-RED way Grafana 2ialnatAseiunsaludeazrlsenaumeniswanNavasbus
€ 1
wazUNIUAIN

4.3.1 NEdUNITLEAING Voltage Sensor

g‘dﬁ 4.10 N15uaAINE Voltage Sensor UU Grafana



UT
VIN vouTt
17.2 13.4
e 30 X
VINChart VOUTChart
30 30
25 25
15 15
A——
0 0 !
0025:00 00:55:00 01:40:00 00:25:00 00:55:00 01:40.00

E‘U‘ﬁ 4.11 NsuaEnIng Voltage Sensor Ul Node-RED

4.3.2 9ngadu DHT22

83 SmartSolar ¢ «§

Temperature Humidty Temperature Humidity

JUM 4.12 MIUARIHARMANLAEAIUTU UL Grafana

umic
Temp Humid
24.7 78.7
nits 50 0 il 150
TempChart HumidChart
50 150
375 125
2% —r—— B\
125 375
0 0
00:23:00 00:53:00 01:25:00 00:23:00 00:53:00 01:25:00

JUT 4.13 Msuansragun)iuazAuTuUL Node-RED

68



69

4.4 vegaun1stgIuaInsezlng
Tun1s191149u Dashboard Tuduled Sudusesvinnis Forward Port witali
Aldanunsaitnldauann Intemet iserneduls Tundlavinismmusdunienisideuse

Ttiugldanuiu

Node-RED : playdotalnw.trueddns.com:50740
Grafana : playdotalnw.trueddns.com:50741
MQTT : playdotalnw.trueddns.com:50742

InfluxDB : playdotalnw.trueddns.com:50740

< 5 & playdotalnw trieddnscom

JUN 4.14 nsvageuinldauszeylng Dashboard ved Grafana K1u Intemet 1ASaY LB

& Node-RED : playdotaln. X

“ (&  playdotalnw trueddns.com:50740 M @ e
Flow 1 Parameters Tost InfDB +| =] info i 8 & wo ~
mmmmmmm
best S TempChart
P 211Tomp | ———————— = insortmeas
S | —
uuuuuuuuu
21 Mo —— " insertmeas
[] T Humid
o L TempINChart
2211/TompiN | ——=— insort moas
[ ] TempiN
Flow
: HumidINChart
2291 /HumidiN < insert meas
[ ] HumidIN
1 » LightGhart
2211ght S insart moas
o R Light
yyyyyyy
= CurrentChart
sssss 2211/current e — insert meas
0 ~ Gurront
= - ~GasChart
rangs, 211gas e FET e e e insert moss
<= Bz
ryms . &4 773

JUN 4.15 Msnegeuinldauszeglnaves Node-RED H1u Internet LATaY 188U



70

4.5 negaunisinutoyalu Database

Tunisnageunisiiudeyalu InfluxDB laviin1snaaeulneain Flow Tu

% '

Node-RED i 919 aunazasdoyaliivu InfluxDB a1nd udluidagdoyasinias o

Y Y

Server(Raspberry Pi)

=<, Node-RED

Q Flow 1 Parameters Test InfluxDB + || =

v common

inject

debug E

complete

e}
TempDHT22 String To interger [v1.x] 127.0.0.1:8086/project2 Temp

e he
@ connected

catch
status
link in

link out

comment

JUN 4.16 n1svnaseUMsoiwardsayalviny InfluxDB

§ @ B By

i X0

SUT 4.17 Feyafigniiulily InfluxDB 91n1A384 Server(Raspberry P)



71

4.6 nn&aU Line Notification

o

AN AmUAAE1eSeuTey nnsilanTesuazdsdea Tuntlagiivue

a a

Wolgunliguiuuaziledaiuinduiiuainnuaazfinisuidwdoudu1ly Line

Y

Application A5y

dtac-TC.all M

< llusim (2)

LINE Notify

on Fire: T Tysfshn
LINE Notify

on Fire: W Twstshn m
LINE Notify

on Fire: T lysfsn
LINE Notify

on Fire: T lnsisn
LINE Notify

on Fire: T nstdhn i
LINE Notify

on Fire: ' Tusisa 11123

Unread messages below
LINE Notify
on Fire: Twlnsidhn m
LINE Notify

on Fire: TWlnstsha

+ 0O

JUN 4.18 nsudnieulu Line Application LilefianAunimunld



unil 5
dgunan1Innasy

5.1 d@gunan1innaey
1NNSANYY BONLUY MAaegUnIal 0THA¥RNLUUTEUUIISIUUALABS

a1 MPPT unlgiinuszansnmlunisvisanunneilnasslazannsaldsugosang

¥
% 1 1 a 1 U IS

INAINTEUA ALLTIAY PEUNHU ATMIU AMUYU LATLEN TpefiAAmULLLE RIS YUY DS

Y
a1 f < [ & o Y oo 1Y 1 1
fAUsza 80esidud anduluslanea MQTT 9vimtfTu-delayaseninuauiyes
! o Yy o o v I3 [ a s 1
#1997U Node-RED uast¥eulusunsuand el Node-RED tiua1nis1dmasanee 1ilu
Futaya InfluxDB tevinlaninsansivaeugveyadoundlandsaintudeyaasludidluds
Grafana a8 Grafana leeenuuunti1 Dashboard TikansAmsdwessineluguuuung un
N3 wazkanINIINAF 199 lULALAaZY 191817097 UW hagd N1 W oNRaUasA DEVIO NB-

<

DEVKIT witevhuthildudivasedugradunesiialiinszuu vlidldanuaunsald Smart

Devices u WsdAnsifladie uiufioU “1a7 \eusaiu Dashboard Nun1adad awnsald
Node-RED lunmsidafiournunaseuniindulall anunsansiadeudayadquuuisealn

lenaeaiian wisamsanansamunuida-Ungunsalaneg

5.2 dgynuazguassa
1. A159RARUUSTUUTAduUsenaurealenty Node ,MQTT Node wag Influx Node

dndusissinnug anudilalussiesduszneu wazniswousslunddinudiseiui

v v

TlganunulunisAuaindsua

Y

v

2. Tunsdeulusunsuddslgunsalaneqliiauamiidenis uaznsmaaouaiy
wiugrvesitgunsaliinanuianaintuiilanvuziigunsaludarduun Usznau
AU

3. gunsalansaufunstudesdsdeanistsema vlildnalunisdadauazey
aunlunishnsieaeuny

4. vnnsveassiuateyasisgdedddiauiulunisiua e lninduriilisesi

sNAaBdlnl

=

5. 1lamaNansEnuIINmnN1sain1sseuInvedlasaladn-19 nelmandgymniunis

UHUR Federalmianisantitunisvieulinssmnuuauiiiell



73

5.3 Yaiduauuzdmiunuidelusuian
1. ludwvesgUnsaiduwesing aunsnsenuuuldmugauszasdidonisiluldau
FamuaunzauTesanIIndeuilliiuass
2. ludwmasmsifindsgdnsamlunisnsaunneives MPPT vesfidedufuluga
difasuiiussiuuaznszuanssnuiioanuuuan fuiu efoanisldlumnuduid
YUIAVBILUALABT hazLTaduateAnslividy Sududeniniseenuuuszuulnl
LN TSI UYBILUALABI UL AN TELAYDILKITAA AT TINg FaanuuuAITH

¥oaNkUU MPPT Tuivvelviungaunuaunu



74

LONE15D19D4
qviddy windla (2563). srUULAdLAIRGUNIL-5 Y AnedeASUnY
Thanchanok (2556). walulaBndsnuusasanding [svuvesulal]. Fududle 19
AueIgU 2563 270 https://thanchaging.wordpress.com/
LESA (2558). fifinwauiin [svuusaulat]. duduile 9 wwiou 2564 910
http://www.lesa.biz/astronomy/celestial-sphere/horizon-coordinates
SERMCHAI CORPORATION (2561). WURAAB3LASTAATaILUALADS [52UU
paulawl]. dudude 2 waadnneu 2563 370
http://www.sermchai.com/article/detail/3/.ntc
Enerey Next (2560). #ann1ssineuaas Battery [szuvsaulail]. duduile 2
NOAINIYU 2563 ,370 https://energynext.co.th/nann151ine1uves-battery/
Spa Battery (2563). LiFePO4 alsaunadinn Aoazls Battery [syuvaeaulail].
duduiile 5 nuaus 2564 910 httpsy/www.spabattery.com/blog/what-is-
lifepod-battery
DSDW (2016). Szuufntundsnuiigasuunnasasinaige
n3. aeva iuty (2562). wunmasaio-lessuvialaindavdu amu uazl
dansanndld [szuveoulal]. Aususie 18 NOBNIAL 2564 AN
http://www.thaiphysoc.org/article/169/
Ana.ad (2558). N15VNIUTBLUMADIBENE Y [Sruusaulay]. dududle 18
NOWNIAN 2564 91N hitp://www.psptech.co.th/product-cat/6826/12796/11%
FUYBIUALAES0EN4189-20310. page
p3. L Auviesna (2557). arswuauddundsny [szuvesulad]. duduile
18 weunAU 2564 ,310 https://www2.mtec.or.th/th/e-
magazine/admin/upload/291 73-80.pdf
ExpresSo. (2562). walulad loT Aunisaysnuwdsay [svuueeula]. duduiile
18 weunAU 2564 ,31n https://blog.pttexpresso.com/iot-for-

energyeffieciency/


https://thanchaging.wordpress.com/
http://www.lesa.biz/astronomy/celestial-sphere/horizon-coordinates
http://www.sermchai.com/article/detail/3/.ntc
https://energynext.co.th/หลักการทำงานของ-battery/
https://www.spabattery.com/blog/what-is-lifepo4-battery
https://www.spabattery.com/blog/what-is-lifepo4-battery
http://www.thaiphysoc.org/article/169/
http://www.psptech.co.th/product-cat/6826/12796/การทำงานของแบตเตอรี่อย่างง่ายๆ-20310.page
http://www.psptech.co.th/product-cat/6826/12796/การทำงานของแบตเตอรี่อย่างง่ายๆ-20310.page
https://www2.mtec.or.th/th/e-magazine/admin/upload/291_73-80.pdf
https://www2.mtec.or.th/th/e-magazine/admin/upload/291_73-80.pdf
https://blog.pttexpresso.com/iot-for-energyeffieciency/
https://blog.pttexpresso.com/iot-for-energyeffieciency/

75

Margaret, Rouse. (2563). internet of things (IoT). [szuusaulail. dududle
18 Wwn1AN 2564 310
https://internetofthingsagenda.techtarget.com/definition/Internet-of-Things-
loT

Extra-Solar (2561). Twdnwaduiiaiens - Randleanvad undesnvad
Buesinef uumneianleida wisauwaseniing [szuveeulad]. duude 9
Wwey 2564 310 http://www.extra-solar.com/article/5/

Energy Next (2563). 33M135AIUIMUAZRBNLUUTEUUIIANYAS FATAIUIN
wusaas [szuveeulay]. Fuduile 9 wwiew 2564 10
https://energynext.co.th/2020/06/

Visitw Wiangnak (2561). Time series database (TSDB) [syuuoaulail]. duau
o 27 wwiey 2564 370
https://www.facebook.com/visitw.wiangnak/posts/1762377517217998
Mostori (2563). MQTT fiussuu loT [szuussulal]. Fuduidle 27 wweu 2564
,A10N https://www.mostori.com/blog detail.php?b id=93

4 Xtreme (2562). Grafana [s¥uussulai]. dufduile 27 wwigu 2564 210
https://www.dxtreme.com/2019/09/26/grafana-
%E0%B8%84%E0%B8%B7%E0%B8%AD/

383 Feaua (2563). uedalvial AIS DEVIO NB-DEVKIT I @andasniausnly
vy [svuvosuladl. Fuduiile 27 wwieu 2564 910
https://medium.com/@visitwnk/

walulaBansaumeT (2560). grudeya (Database) [szuvosulay]. Fuduiile
27 Wwgu 2564 ,310
https://sites.google.com/site/thekhnoloyisarsnthesit/xngkh-prakxb-khxng-
thekhnoloyi-sarsnthes/than-khxmul-database

Supawan Ngamlap (2560). ¥11A91433nAU Grafana Dashboard [szuy
poulal]. duduile 27 wweu 2564 ,970 https://developers.ascendcorp.com/
iot24hours (2563). 11111330 1U MQTT Protocol §wsuszuy loT i
snludiosd [szuvesulatll. duduile 27 wweu 2564 91

https://medium.com/@iot24hours/


http://www.extra-solar.com/article/5/
https://energynext.co.th/2020/06/
https://www.facebook.com/visitw.wiangnak/posts/1762377517217998
https://www.4xtreme.com/2019/09/26/grafana-%E0%B8%84%E0%B8%B7%E0%B8%AD/
https://www.4xtreme.com/2019/09/26/grafana-%E0%B8%84%E0%B8%B7%E0%B8%AD/
https://medium.com/@visitwnk/
https://sites.google.com/site/thekhnoloyisarsnthesit/xngkh-prakxb-khxng-thekhnoloyi-sarsnthes/than-khxmul-database
https://sites.google.com/site/thekhnoloyisarsnthesit/xngkh-prakxb-khxng-thekhnoloyi-sarsnthes/than-khxmul-database
https://developers.ascendcorp.com/
https://medium.com/@iot24hours/

[28]

76

NN ufanAKes (2562). Sunsuntsaiteuazldiaru Node-RED dashboard
\Waadu [szuuseulatl]. dududle 27 wwnou 2564 210
https://km.li.mahidol.ac.th/wp-content/uploads/2019/07/NodeRed-
Dashboard-FlowBased-Creating.pdf

NRC-intelligentsystems (2562). NODE-RED AND BLYNK [s¥uueoulail]. #uau
dlo 27 wwneu 2564 ,910 http://nrc-intelligentsystems.com/nd/

(% L3

viuned 930 (2559). enarsusznaunisaauivlulasreulnsaiaes [svuy
paularl]. Auduide 27 wwieu 2564 370
http://www.sbt.ac.th/new/sites/default/files/TNP_Unit_2.pdf

Netinbag (2563). Arduino IDE [szuusaula]. Fududle 27 wwieu 2564 210
https://www.netinbag.com/th/internet/what-is-an-arduinoreg-ide.htmt
Pongsiri Jiranggur (2558). Aingauazlden InfluxDB tHesdu [szuvseulatl]
Fududle 27 wwsy 2564 310 https:/thaiopensource.org/

Myarduino (2561). 2004 LCD (Blue Screen) 20x4 lugaaa LCD w¥ay 12C
Interface [svuvuseulail]. Aufule 30 Wwiew 2564 310
https://www.myarduino.net/product/433/

Fitrox Electronics (2563). n154471 Voltage Sensor waz ACS712 Current
Sensor [szuusaulal]. Auduile 30 wweu 2564 a0
http://fitrox.\nwshop.com/article/40/

loxhop (2561). ESP32 iasdy unfl 8 msldanuduwedsing 4 [szuveeula.
dudwidleo 30 wwey 2564 ,91N https://www.ioxhop.com/article/69/

Mosfex (2561). DHT22 Wuwasingamnii+aruiu [svuveaular]. udude
30 wwgu 2564 ,370 https://www.mosfex.com/product/87/

Myarduino (2563). dauldeu Arduino WEulwainsaaduaiu MQ2 LPG CO
Smoke Gas Sensor [svuuoeuladi]. Auduiile 30 wweu 2564 210

https://www.myarduino.net/article/196/


https://km.li.mahidol.ac.th/wp-content/uploads/2019/07/NodeRed-Dashboard-FlowBased-Creating.pdf
https://km.li.mahidol.ac.th/wp-content/uploads/2019/07/NodeRed-Dashboard-FlowBased-Creating.pdf
http://nrc-intelligentsystems.com/nd/
http://www.sbt.ac.th/new/sites/default/files/TNP_Unit_2.pdf
https://www.netinbag.com/th/internet/what-is-an-arduinoreg-ide.html
https://thaiopensource.org/
https://www.myarduino.net/product/433/
http://fitrox.lnwshop.com/article/40/
https://www.ioxhop.com/article/69/
https://www.mosfex.com/product/87/

&z a Y o [ £ Y = R 1 ¥ o £ 5% 1%
enasibluenasianulidmsumsldnuienisfinyivintgu eugslvmiluldussloviaunise
Ldnsdllagsdu BnvenudilvsauUasient wazhase1sddisivetenarsnasaninisiiluly
This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



78

Ne—
B3 >—<6
5 >0t
'Y

8, My »
xsz_/l'*\'_/ A
>3

vl

o)

> |

6) A’

3
<

&z a Y o [ £ Y = R 1 ¥ o £ 5% 1%
nanstiluwenansianubidwsunisldnunenisnywinuu eygelihluldusslovinunisen
Ldnsdllagsdu BnvenudilvsauUasient wazhase1sddisivetenarsnasaninisiiluly

This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



BQ24650 Datasheet

Texas
INSTRUMENTS

79

by24650

I SLLEATS - JULY 2
Synchronous Switch-Mode Battery Charge Controller for Solar Power
With Maximum Power Point Tracking
FEATURES

*  Maximum Pewer Foint Tracking (MFPT)
Capakility by Inpur Veltape Kepulaticn
* Programeable MPFT Seiring
= ZV.2EW Impur Solar Pamel
«  G00kHz NMOE-NMOS Syachronous Buck
Comtroller
*  Fesiztor Frogrammable Floar Voliage
*  Accommodaies Li-lon/Polymer. LiFePO4, Lead
Acid Chemiztries
* Accoracy
= =0.5% Charge Volrage Eegulation
= =3% Charge Current Kegulation
- =0.6% Input Voliange Regularion
* High Integrarion
- Inrernal Loop Compeniation
- Imrermal Digieal Soft Srare
= Enfery
- Input Over-Voltaze Protecrice
- Bartery Temperarures Senuing
= Barrery Abzent Detectien
- Thermal Shordows
*  Charge S3tatuz Jurpues for LED or Hesr
Proceuser
* Charge Enable on MPPSET Fin
*  Anrematic 3leep AMode far Low Fower
Conzumprizn
= =15mA Off-Zcare Barcery Diccharge Currear
* Small 3.5 % 3.5 mm: QFN-16 Packape

APPLICATIONS

*  3Solar Powered Application:

*  FKemete Mozitoring Stations

* Porrable Handheld Instrroments
= LIV ro 24V Antemotive Systems

*  Corrent-Limited Power 3aurce

DESCRIPTION

Ihe bgl4630 iz a | k
vatiery cha witreller. It pr

¥ integraied switch-mode

1ocs IEpEl v

regulaiiom, which redeces charge carmrent wh impat

vitltage falls helow o programmed level. When the

npel 15 powered by a solar panel, the inpel regulation

loop lewers the charge carrent so that the solar pamel

Canl [raoy ¥, 12 X 1 VAT Power ouipat.

0 43 affers a constani-frequency

aynchrancus W Maonineller with high accuracy

cutment and wolizre IR charge
i, chares TeEmamarion, and -\.||.|r"=-\:

Fhe by 2400 chargssahe hattery an ghree phases
P Fe-Condicioni e ConsLant CUFREIL, ol LoR1A]
Em N carment
e. The pre-charge
I The ek Lkl

fihe baltery

volege. Charge is terminmted wh
exches 110 of the fast charge r
mimer W fimed o ]
ameamatically resiams ke chirge

woltnge Tallg below an mad 1 hreshold and enters a

oW quiescent current s b miode when 1 mpui

voliage falls'below e bariery vl

charge currchi-is-programmed by seleciing am
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ELECTRICAL CHARACTERISTICE

S0V = W = I, 0 < T 12550 ivpeesal vabaes see sl Ta, = 3350, with negrect i S0 (undes ofhorsise mad)

FARAMETER I TEST COXDITIOXN S I 3T TYF Z‘I.l.'E[ CHITS
SRR
DFERATING COXDITIDXS
e | YL anpsl 1aliage opErating fAnEE I I 3 I |_ Y
QDLCIESCEXT CLRREXTS
Teaxl Bartary discharps currant jsum of
curramia it YOO, NTST, FH. SEF SRRV OO VAT, VOO = ¥LUVLISLEER [E & A
WEN). WEHZI.IY
TIRAT e . E—— T N M
Nartery discharge Carrand (aum of curranfeeete t WA, W 1 WV UWIECL EE = LOW iA
inte BTST, P, SEP SEK, ¥EOL ¥ |yer o wnaT, w0 = ¥ WTLOWY,
1 A
11V [} HEEil, Chargs dong 2
W VHAT, With o VWL CF = LOTW o7 1 mh
nd - i WO » YHAT, ¥OU VWCTRIOWY, N . "
| Ag Adaprar capply carrant (aum of coran ihpay IR, sharge doas 1 n
YU pim
WO o« YHAT, ¥IOU VWETRINWY, a -
0l PICGH, Charging, Ola wotsl Tdad: [1] B
CHARGE VOILTAGE REGCLATION
¥ RELC l'eadhatk repulstion aslrss e 2 v
Th = 0 8350 . 5% L)
Charps velcagd ropg@lanes acceracy
I = g )2 1 P L i 1
1% I Loakag® cadrem ince W I [ LULEIES S 11 nh
CLTERENT EESGULATIDN - FAST CHARGE
I i CTH: SRP<XEN current sence velispecanpe 40 mY
L Msrpe curreat reghlarion ageuracy Fa
CLEEEXT REGLULATIDX - FRE-CHARGE
W PRECTH: Fracharpe Carrant adner '.f‘-'l#.! TErgn FHUNH: =5 PP \'h& 4 Y
Frachargs eaTranl g ulilon JcsEraey WARKG FEELTI = Sy 213 Y
CHARGE TERMINATION
W THRMITEG Tarme i a@rio® cuhfahl adn ca w-lrapd ron ge 'V TR & VSRR VERE 4 mY
— - = =
Birelimyrinn cofr@ad @ccunady WATERE =d m'W 11 "% 2%
Viealicah 1ump Ferderminacion  bolh adga fi 16 TH
T{LIAL Tarmina:ee guenbificaissiima WILAT A YENCT | a1 DG s ITRERY E= ] ™
_— - ]
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&M PP LT BPFELT regalafinn: Floapge 12 b
—
laput velifge Faps laghe s IEE arasy 3. k% AA%
.-
| M TSET Leskage oorrang inva, MUFSET pis ¥ BINPSET = T, T S - W8I 1 a A
| Terre w —_—
W MMELT 1 M FEET clnriad ip disabla chanps T3 m¥
W MIMTELT (B BN FEET relcassd 9a wmshls chang I mY
i
[¥FLT UXDER-VOLTAGE LOCK-OLT COMFARATOR (LVLDH )
WV IAR AL mnder-veliasa siian ihrewheld Maagere on WO 141 1.09 4 v
WRIVILO IV S Al uﬂ'.cr-'.r\-ll:o: by oran@a i fallans il mY
YOO LOWY COMNMFPARLATAOR
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SLEEF COMFARATOR (REVERSE MSCHARGIXNG FROTECTION)
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ELECTRICAL CHARACTERISTICS (continued)
S0 = Wyooo = I8Y, 00T < Ta o+ 12550, ivpesad vabacs wee at Ta, = 339, with regpect i G0 (unlca oliorsiee mial)
FARAMITER TEST CAOXDITIONS kg TYF M.I.'E[ CHITS
SRR
BAT LOWY COMFPARATOR
W LAMAY Fracharpe ml:u-rh:l;u|rJ.r.-|'|'r\-l|Ll::l'-I.!““““ e VIE pin 124 188 158 ¥
shirsabinkd i
WILCTWY VS LidW % Rwacaracic 1] 'y
LOIW WV rizias denliich VIS falling halow VLOWY 12 fi]
LOWY Falling daplitch WIS roceng akeva VLIV @ VIAVWY VS 1% L)
LA R
BECHARGE COMFARATOR
o e | O Racharpa thrashald (wath respact|fbedi®ldirn VI'H pin 12 a0 [ mY
Racharge rising daglnch VIS dacrassing balow ¥VERILENG 10 T
Rachargps fallung daplicch VIS incresssng ahove WV ELACIG 10 f ]
—
BAT OVER-VOLTAGE COMFLRATODR
WO RISE var-voleage rizing thrashald Az parcantaga aof YN T
WO FALL var-veleage Fallong rhracheld AT pircenraere @l %
i =
IXPET OVER-VOLTAGE COMFPARATOR (AaCavy
¥ ALTIY AL avar-vahagadrisingekrashald on Vi 1 12 123 v
WALTIY HIYE AL oy gr-s agaialling hvarareasis L
AL avar-valtigs daglitch (hard adgex) Uxlay 1o chaepingiha STAT pins T
—
AL oY - nltags ricing darmlac b Nalay vy diaahla ehame TH
AL aner Irape Falling dipipsh flalay 13 FESLmA £ Aar 10 T
THERMAL SECTODDOWX COMFARATOR
LT EIALRTE Ail 145 Y
TEHLT HYH Thormal shatdod @ b yareronls 1= =L
Thermal chfdow s rleing deg lnch Ti pars ke rg imEereTuing 1l [Th}
Thermalshi awn falline daglicch T.'lht.lr.‘illr‘ derTaazing Lz T
THERMISTOR COMFLARATIR |
¥ LT1 d7a1d Laffperabang rl-cln? :llti:ﬂ] 115 A
W I 1S Riainp hya1amaeies LI% [} o
Af parcancapd oV VEY
Ll [ 45 T 47
¥ T Cat=elf 1@mpkratdde ricing « fanBir ] AT
- - —
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VoW Easrpe J-v-r-.:’..rr«ul fjllli rhranfinld :_:."::: 1:';;?“A > ”ﬁ“”‘l"f NV ‘j"“li L 1] [ mYy
CHARGE LNDER-CERREXNT COMPARATOR (CVCLE-B¥-CWCLE]
¥ IERTYMELT Lharns sadar-cerrant fallfsachnesbsld R ifel) fram CL0D e B, WERE =21 | i L] ‘[ Y
BATTERY SHORTED COMPARLATOR (RATSHAORT] B
RATSIT IFAT short fulling 1h reshald, forced LD 1 v
A Beayrzhransac moda
—
W EATSHIT Y5 ILAT afarn rising Wvsraresia rei ) 'y
Sl i - = =
IBATSHT D1 Diglnek sa baih adzes [TE)
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= ="
WL HYVE Low chairga carrant rlEsey Bvabarosis 1.2% Y
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ELECTRICAL CHARACTERISTICS (continued)
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S0 = Wy 2 I8V, P -2 T+ 12570 ivpecal vabacs ses wl TA = 2590, sith reypoct o SR jundcs oliorwises maod)
PARAMETER | TEST COXDITIOXNS b iy TYF HI.L'E[ CXITS
s
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ACS712 Datasheet

ACS712

Fully Integrated, Hall Effect-Based Linear Current Sensor
with 2.1 EVRMS Voltage Isolation and a Low-Resistance Current Conductor

Feature: and Benefit:
* Low-medse analop signal paik

= [revien bandwidih is et via lhe new FILTER pin

* 5 ps wulpul
+ 50 kHs b
= Tutal vulpal creee 15% al TA= 250, and 4% al 4P ke E5T

o =lep inFu\. currenl

* Bl feolp
1.2 mil ir

1, low-profle S0HCE packaps

caixlunce

z proporisonal o AT or B85 cuaents

fur accw

ulpul clfsct voligs e
» Meurly ser fic b yalercaix

* Ratsomctric catpul from supply vellage

Package: 8 pin SOIC (suffiz LC)

Appratimue SeNia 11 ﬂ

Description

Ihe Allegros ACSTIL provedes economical ard precice
solutinnsforACorldC cerrenisensinginindesirial. auomotive,
commercial, and communications systems. The device
package allows for casy amplementation by the cestomer.
Ivpical applicatioms inclede maotor control, load detection and
managemeni, switched-mode power sapplies, and overcurrent

fault protection

I'Ee dewice consists of o precise. low-offset, lingar Hall
sensOreireuit Witk a copper condection path Incaled near the
surface of the die.Applied current flowing ithrough this copper
eopdn
Iy arated Hall 1M aodgonvened inte a proportional
wollage. Irevite accuracy is apiimized through the close
prodimity of the magnetic signal 10gke Hall transducer. A
pregise  praportional veltnge is pravided hy the low-offsel,
chopper-stahbitimed BiCMOS Hall 10, which is programmed
Fivg ac emracy afier packoging

qenemicse magnedic feld which 15 sensed

Tha oeipunel W de el Bas 5 pemisly @ clopa 2 VEILTIOH

whiegn an-inereasingieurrent flows threugh che primary copper
il doa ning 5 and 4}, whick
i= the path used for C@rrem sensing. Dhe ineernal resistance of

am path {sromopins 1and I, 10

this conductive paik 15 8.2 ik iy picaleproviding low power

Compipgcd'on the mexs page.

Tvpical Application

Applicxrion 1

Foo,
;__:ﬂl.,,.

The AUSTII autpurs an anxlss signal, VLT
thar vanae lineurdy

ar be-direceisnal A4 ar 10

pramary sensad currear, |F, wehon dw maes spaaiied. €1

14 e o

depand +u 1

2 applecarine

ad Tar nedde manzeemenr, with valugs thar

ACETIZHIS
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ACS712

Fully Integrated, Hall Effect-Based Linear Current Sensor with
2.1 kEVRMS Volrage Isolation and a Low-Resistance Current Conducter

Dezcriprion {contizned)

loss. The thickness of the copper comdector allows servival of
the device at up 1o 3= overcurrent conditions. The terminals of
the comductive path are elecirically isclated from ke semsor leads
ipins 3 throwgh %) Thes allows the AC5712 curremi sensor in be
used i applicaiions requiring elecirical isolation witkowt the use

of apto-isolators or other costly solation techriques.

Selecrion Guide

IEeACSTIE s provided in 2 small, surface moust SOI0E package.
I'ke leadframe is plated with 100M matte tin, whick is compatible
withstandardleadi Phfreeprintedeircuitboardassemhblyprocesses
Internally thedeviceisPb-free exceptforflip-c hiphigh-temperatare
Ph-based solder balls, currenily exemp from BoH %, The device is
fully calibrated prior 1o shipment from the factory.

Fairt Fumbar Facking® TOF Optimizad Range, IF Semnithvicy, Semn
[inl=5] L] (Trp) dmVia)
AL 1IELTREHET Tape snd real, 1800 piacasreal 44 1 B L} e
ALRTIIELTTR-20A-T Tape and real, 1800 piecsadmaal 4 e BE =i} e
ACRTIIELTTR-J0A-T Tape and real d800 piacaires] - 41 e BA i s
"CUearact Allegra for addmineal packfag apiing =
Abzolute Blaximom Earings
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Buck Converter XL4005 Datasheet

XLSEMI

Datasheet
5A 300KHz 32V Buck DC to DC Converter XL400S

Features General Description
B Wide 5V to 32V Input Voltage Range The XL4005 is a 300KHz fixed frequency
®  COutput Adjustable from 0.8V to 30V PWM buck (step-down) DC/'DC converter,
®  Macimmum Duty Cyele 100% capable of driving a 5A load with high
®  Minium Drop Out 0.6V efficiency, low ripple and excellent line and
® Fixed 300KHz Switching Frequtm:_}'l load regulation Requiring a minimum
8 5A Constant Output Current Capability number of external components, the regulator
B Internal Optimize Power MOSFET is simple to use and include intemal
®  High efficiency frequency  compensation and 2
W Fxcellent line and Iﬂiﬁ._ﬂl‘l.l.lmﬂﬂ. ﬁmd—ﬁuqutut‘. oscillator,
8 TTL shutdown eapability
® BN pin wath hysteress function . . .
®  Built in thermal shutdown function The P*u‘irl'!'vi Fo-mml circwt is able to adjust the
®  Built ift darrent-limii fncti duty Tetio linearly from 0 to 100%. An enable
®  Built in output short protection function ﬁ";‘::l:n‘ u ﬁ:_h;mi;ﬁm ﬁmr.um
®  Available in TO-263 packa i I Mg deph peotection finction

' o o happens, the operation frequency will be

reduced from 300KHz to 60KHz. An internal

Applications m:hm block ;m Tﬂt In to minimize
® LCD Monitor and LCD TV .71
® Digital Photo Frame
B Setup Box
B ADSL Modem
B Telecom / Networking Equipment

TO263-5L
Figurel. Package Type of XLA005

Bev1?2

W xlsemi com
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XLSEMI Datasheet

5A 300KHz 32V Buck DC ta DC Converter XL&00S
Pin Configurations
TO263-5L
3 1 VIN
4 I EN
1 I SW
1 I FR
| L OND
1
Meta! Tab SW

Figurel. Pin Configuration of XL40035 (Top View)

Table 1 Pin Description

Pin Number | Pin Name | Description

Cround Pin. Care must be taken m layout. This pin should be
placed outside of the Schottky Diode to output capacitor
ground path to prevent switching current spikes from inducing
voltage noise mto L4005,
Feedback Pin (FB). Through an external resistor divider
2 FB network, FB senses the output voltage and regulates it. The
feedback threshold voltage is 0 8V,
Power Switch Output Pin (SW). SW is the snitch node that
supplies power to the output.

Enable Pin Drive EN pin high to fumn on the device, dnive it
low to turm it off.

Supply Voltage Input Pin. ALA00) operates from a 3 t0 32V
5 VIN DC wvoltage. Bypass Vin to GND with a switably large
capacitor to eliminate noise on the input.

1 GND

3 sSW




XLSEMI

Datashest

A 300KHz 32V Buck DC to OC Converter

Ordering Information

Order Information Marking ID) Package Type

Packing Type Supplied As

HL4AMSEL XL4003EL TO263-5L

300 Units on Tape & Peel

XLSEMI Pb-fres products, as designated with “E17 suffix in the par mumber, are FoHS complant.

Absolute Maximum Ratings (Notel )

Parameter Symbol Value Unit
Input Voltage Vin 03 to 33 v
Feedback Pin Voltage Wit -0.3 to Vin v
EN Pin Voltage Vin 03t0Vm Vv
Output Switch Pin Voltage V -0.3 to Vin v
Power Diz=ipation Py Internally limited mW
Thﬂrrqal Remtan!:e (TE?EEE} . /k B 30 W
{(Junction to Ambient, Mo Heatsink, Fres Air)
Operating Junction Temperature T; 40 to125 <
Storage Temperature Tsm -65 to 150 Ll
Lead Temperature (Soldering, 10 sec) Tiian 260 <
ESD (HBM) 2000 Vv

Notel: Sfresses greater then those histed under Maximum Batings may canse permanent damage
to the device. This i3 a stress rating only and fimctional operation of the device at these or any
other conditions above those indicated m the operation 1z not implied Exposure to absolute
maxirum rating conditions for extended penods may affect relizbality.

W xlsemi com
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XLSEMI

Datasheet
5A 300KHz 32V Buck DC to DC Converter XL4DOS
XL4005 Electrical Characteristics

T, = 25'Cunless otherwise specified.
Symbol | Parameter Test Condition Min. | Typ. | Max. | Unit
System parameters test circuit figured
Feedback Vin =3V to 32V, Vout=3V
=+ T
VEB Voltage Tload=0.5A to SA 0.776 | 08 (08241
Efficiency 9 Vin=12V Vout=5V 90 ] %

Tout=3A

Electrical Characteristics (DC Parameters)
Vin = 12V, GND=0V, Vin & GND parallel connect a 220uf’50V capacitor; lout=300mA, T, =
25'C; the others floating unless otherwise specified.

Parameters Symbal Test Condition Min. | Typ. | Max. | Unit
Input operation voltage Vin 3 32 v
Shutdown Supply Current | Limy V=0V 60 | 200 | wA
o=
Quiescent Supply Current L 1.', WY 3 5 | mA
‘lp'Ht =\in
Oscillator Frequency Fosc 240 . 300 | 360 | Khz
Switch Current Lirnit I Vi =0 8 A
. . High (Regulator ON) 14 i
EN Pin Input Leakage | Viy =2V (ON) 1 15 | uA
Current I, Vin =0V (OFF) 1 15 | uA
Iiax. Duty Cycle Dhuanx Vin=0V 100 Ve
Rev 12 W xlsemmd oo
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MQ-2 Datasheet

HANWEI EL ETRONICS CO_LTD MQ-2 hitp/Awww hwsensor com
TECHNICAL DATA MQ-2 GAS SENSOR

FEATURES
Wide detecting scope Fast response and High sensitivity
Stable and loag life Simple drive circuit
APPLICATION

They are used in gas leakage detecting equipments in famaly and industry, are suitable for detecting
of LPG, i-butane, propane, methane .alcobol, Hydrogen, smoke.

SPECIFICATIONS
A. Suandard work condition

Symbaol Par name Technxal  condition Remarks
Ve Circuit voltage 5Va0.1 AC OR DC
Vy Heating voltage 5Vl ACOR DC
Ry Load resstance can adjust
Ru Icater ressstance 330 £ 5% Room Tem
Py Heating consumpon less than S00mw

B. Environment _condition

Symbol Parameter namse Technical condition Remarks
Tao Using Tem 200 50C
Tas Storage Tem 20U INT
Ris Related hunudity Jess than 93%Rh
O; Oxygen congentraticn 2 1% standard condition )Oxygen mimimum. valoe is

concensnation can affect sensativity | over 2%

C. Seasitivity characteriste

Symbol Parameter pyme Technicul paramcter Remarks
Rs Seming KUK Detecuing concentration
Resastance (WOOppm 5o butane ) sope:
200ppos S (NXippm
u Concentration PG and propane
{3000/ 1000) Slope | mié %06 100ppm SE00ppm
woburanc butane 3

Standamd Temp: 200 £30 |  NeAVaiil 590Appm-20000pgn

Detectin idity: 65%r5% e SV ) methars
Mu_:\l i taNitavic 100ppm. S000ppm H,

Preheat time Uner 24 loner 'mm’m“

D Sttioture snd confi gurition, basic awssuring circurt

VR 0]

Parts Mg crrale A 13
|| S wnuag ¢ < 4
3
3 f-‘ltﬁ A e o -
3 | Flectrods b &
3 | Vester coll &Mf'dhlv . b A ’ -
$ | Vebuder cormmes Al !5 - 6
| Aslieaploson Stasdeve soct guie
wetwurk (SUS LG | 00 ) 7
T [ Clawp vy Copper_plating e . A L]
M| Roun baw abolde <
) |§ Fin Lupper pating N 9 .
| Flll
Fig. |
€ wedipursim A ¢ vl greiiion B
= |
" ) w
A
A ta Al A Al

Structure and configuration of MO-2 gas sensor is shown as Fig, | (Configumtion A or B), sensor composed by
micro AL2OY cerpmic tube, Tin Digxide (Sn02) sensitive layer, measuring electrode and. heater are fixed into a

TEL 8637167160070 67900080  FAX: B6-371.47100000 E-mall: gales@ibwaenson com



HANWEI ELETROMICS CO_LTD MO-2 bito:(wanw bvwsensor.com
crust  made by plastic and stainless steel net. The heater provides necessary work conditions for work of
sensitive components. The enveloped MO-2 have 6 pin 4 of them are wsed to fetch signals, and other 2 are used
for providing heating current.

Electric parameter measurement circudl is shown as  Fig 2

E. Sensitivity characteristic curve

MQ-2

0 Fig.3 is shows the typical

semsitivity charactensties of
thiz BIQ-2 for several gases.
in their: Temp: 20T .

Hrumidity: 65% .
O, concemstratson 1 1%
Rl =5k
Ra: sensor resistance at | 000ppm of
H: im the clean air.
& Ris:sensor resistance ab varsmus
:c:l ConCentrations of gases.
0.1 At *
1000 1000 10080
Fig. X sensitivity characteristics of the MO-2
S i
".;: e MR BT Ta ahowd the typwal tependence of
o t = ' AR S e MI-Yon Temperung and humidity.
e y = — i R sens peisiance o Mppm of H; in air
P (o at 13 RN wnd 20 degree.
B e s - K- sensow reammsoe gt I:H,H'h;rnul’ll,_-
- Fig+4 ot i fferent temperanmres and humsidstics.
2 f dejree
X0 h] . [ 10 ] A0 40 5 =
SENSITVITY ADJUSTMENT

Resistance value of MO3-2 is difference to various Kinds anmd various concentralion gases. So, When using
this components, sersiliviey ad)ustment is very necessary, we recomimentd that you ealibrate the detector for
D Liguafied pesroleuns gs= L PGz o | 000ppm mo-butsme<i-Cabl is-poncentration in sir amd use value of
Load resistance thar Ry) sbout 20 K 03K O w47 KO}

When accurately measuring, the proper alarm point for the gas detector should be detarmined after
comadenng the wmperature and husmidity influence,

TEL 86075 ATIBROTO  ETTBG080  FAX: B-7147180080 Email. pgbesiShwarnnge com
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DHT22 Datasheet

Aosong Electronics Co.,Ltd

Digital-output relative humidity & temperature sensor/module

DHT22 (DHT22 also named as AM2302)

»
E
2
N
[
*

Capacitive-type humidity and temperature module/sensor

Thoma: Liu (Buzina:z Manager)

Email: thoma:liul®8318@vahoo.com.cn
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Aosong Electronics Co.,Ltd

. Feature & Application

* Full range temperature compsansated * Feelative humidity and temperature meazuremeant

* Calibrated digital signal  *Owutstanding long-term stability “Extra components not neaded

* Long tranzmizszion distance * Low power consumption *4 pin: packaged and fully interchangeabls

2. Description:

DHT212 output calibrated digital signal. It utilizes excluzive digital-zignal-collecting-technique and humidity
zenzing technology, assuring it: religbility and stabilitv.Its senzing elements iz connected with 8-bit zingle-chip
COmputar.

Every zenzor of thiz model iz temperature compenzated and calibrated in accurate calibration chamber and the
calibration-coafficient iz saved in type of programme in OTF memory, when the senzor iz detectng, it will cite
coefficient from memory.

5mall size & low consumption & long ransmizsion distance(Z0m} enabls DHT2I to be suited in all kinds of

harzh application occasions.

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

3. Technical Specification:

Mlndel DHTI2

Powver supply 3. 3-8V DC

Output signal | dizital ziznal via simgls-bus

Sanzing elament | Polvmer capacitor
| Cperstimprangs | bumidity O-100%FE.  temperaiure 40-30Calsus
Accuracy 7 ! h,uﬂ;idir_'; +- 2% R H{Xlax +-3 %ﬁ.Hj Temperaturs =+-0.5Celzins
Fezolution or zansitivity .E.umidit}" 0. 1%FEH; temperature 0.1Ce1z:
Fapeatability \ bomidity +- 1%EH; temperature +-0.2Celzin
| Humiditv bystersziz | | +-0.3%EH >0 2 Al & ~
Lonz-tarm Stabilitv J-0-5%RHvear

Sensing period | Average: ls

Interchangeability | fullv interchanzeabie

Dimension: | omall size 14*18%5 Spun; - big size 22*28*35mm

4. Dimensions: {unit---—-mm}

1} Small size dimenszions: (unit---—-mm}

Thomas Lia (Busins:z: hManager)

Email: thomazliul®E518@vabhoo.com.cn



LCD 12C Datasheet

SHENZHEN EONG ELECTRONICS CO.,.LTD

1.0 INTRODUCTION
This USER'S MANUAL is introduced the outside dimensions, optical charactenstics,
clectrical characteristics, interface, controller commands, etc. of the custom design LCD
module.
1.1 FEATURE
(1) Display mode: STN POSITIVE, TRANSFLECTIVE, YELLOW-GREEN COLOR
(2) Display format: 20 characters X 4 line
(3) Driving method: 1/16 Duty, 1S Bias
(4) Viewing dircction: 6-o'clock
(5)Control IC: SPLC780D
(6) Interface Input Data : 4-Buts or 8-Bits interfuce available
(7) Back hght; LED (Yellow-Green )

2.0 DIMENSION DIAGRAM

PR S4X6~10 25 :}'

———m e = ] £

~ 5}
; s Ic I

& -~
4 i
e
=) SECTION A
Loy -1 zebro
’Ei‘ CAA) il LUPCD
})

AY T -’Wl- rOSITIVE

M . -:l

S Dol

O~
"N

ANPAREES N LN RS LN RE DI 1R 1 M

208 25t VR4 150 MU M U0 0] e XU R U G0 XID e U

20044 LCD Module Specification  Veel 1 Total 14 pages)
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Relay SRD-05VDC-SL-C Datasheet

— R RELAY 1509002
=f§'i- FONGLE RELAY

1. MAIN FEATURES

= Switching capacity available by 10A in spite of
small size design for highdensity P.C. hoard
mMEnIing feChniques.

= ULCUL, TUY recognized.

= Selection of plastic material for high temperatere and
neiter chemiacal solwtinm performance

= Sealed ivpes available

= samplerelay magnetic circwit o meet low cost of

mass prodectinm.

1_APFLICATIONS

+ Lomestic applange. office machine. audio, squipment, aetomohile, et

| Kemote cantrol 1% _receiver, monitor disploy, audiy eqeipment high rushingcurmenst use applicai

1. ORDERING INFORMATION

SED X1 vDC 5 L ] [=
Niode| o redoy Mamanal conl volizpe Sdroeiune Liail sensalivity Loniact Form
— Si%ealed type 030 | form &
= Bk O 0 Ol e T2 Y24 4RV y H: [ torm H
F:Flmx free iype [FEIEER o Lsl

4. RATING

Ll FILE MUMBER: LHOD3 2ERAI000 PRV
Ly 8 FICE MUMHER: CHUO 0TS 8-5 LEtA) 20w L
LAL. oL Pl HUMEER: ELh TG A L2 AL I VI
biYy FILE HUMHEER: R¥035THY ToA /230 ACT THY I

DR ILE1¥ G anisms) WIRING DIAGEAM

5. DIMENS IO (ueicmsm)

bl T ) 0 Sty

1% Frmia

b o
il -1e04 PRl
Li ?rj‘%{::;'ﬁ.g

B +
_1’._—_—_
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G. COIL DATA CHART (AT20 C)

oil Coil  [Mominal | Momimal Conl Fawer Full-ln  [Urop-thut [Max-Allowable
emsitivity wnliage | %Woliage | Current (Kesisiance |Consumpiion | Voltage Voliage Voliage
- Code W0 LA} {12y +10% 1 Wi | WILEL | WL V)
= B L £ L 10 Fa, abi. o0 W T3%Max. 1% Min e 1B
i High [ [iD) T1.4 T
Sensitivity) [ [ [£T] (]
o L Hi 223
11 12 Al LR
4 4 [ k] oo
4% 4 7.3 H400
= B LD it [ 130 fra ] abi 43 W T3%s Mlax. Qi Min ot
| Standard ) [] [ T 33
il iy TS LH]
L] L) ) I Hl
11 11 T.5 32dl
4 4 157 1150
45 4 I ason abl 3w
7. CONTACT RATING 9 REFFEENCE DATA
Iype &KL ail Tempesature Riss
ltem VR M FORR M A ' "
‘nniact Capaciny 'r:'L' ::'::'fu. E:I it jr*‘\ 1M E .-"
esistive Load (cos @ k) A SRIMAT 1A 20 YA i :
Inductive Load P IOl AT AT ! . r
cos @ 0.4 LK~ Toses) PA 2R NI A RN D - !
Max. Allowshle Wollge ) [Qs0vAL LMD [Ss0vAly (I0vOE || E F
Max. Allowahle Power Force WA 20w 1200y ASE L
‘omtact Matemal e O gl ) {1‘“";': :n_ _g" e
S PERFORMANCE (at initial valoe) -
Type L
.P SEI:‘ ) Ul =8 Bl R o)

liem

snmladl Resislanes

LGk £ Blax,

Wperanion Time
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JRelease |ime

[*mses Alax.

Ihclecinic Siressth
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Berween comlacis

LS00 A, SO0 IFHE 1 masere
MW 500 0HA ] misaie)

T | mssc]

Imsulatine Resistance
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Ardansvieu Sensor finggludauvesiulasnoulnsaiaes
#include "AIS_SIM7020E_APLh"
#include "ClosedCube HDC1080.h"
#include "DHT.h"

#include <Wire.h>

#include <LiquidCrystal 12C.h>
#define DHTPIN 23

#define DHTTYPE DHT22

#define LED _YELLOW 5

#define LED GREEN 18

int analog gas;

float sol_watts;

const int lightSensorPin = 34,
const long interval = 3000;

unsigned long previousMill = 0;

//======== DHT22 elements ==========
float t;

float h;
[/=================================
//======= Onboard elements ========

String temperature;
String humidity;

String Light;
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float voltage |;
float current |
int analog_current;
float cutOffLimit = 1.01; // set the current almost 0
const float VCC = 5;
const int model = 1;
float sensitivel] = {0.185,// for ACS712 5A
0.100,// for ACS712 20A

0.066 // for ACST12 30A

const float QOV = 0.5 * VCC;

float vVOUT raw = 0.0;
float VIN _raw = 0.0;

float vOUT real = 0.0;
float VIN real = 0.0;
const float R1 = 15000.0;

const float R2 = 7500.0;
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DHT dht(DHTPIN, DHTTYPE),

ClosedCube HDC1080 hdc1080;
LiquidCrystal 12C lcd(0x27, 20, 4);
AIS_SIM7020E_API nb;

//==== Setting MQTT sever as you want ====
String mqatt_server = "playdotalnw.trueddns.com";
String mqtt_port = "50742"

String mqatt_Client = "Client_ID";

String mqgtt_username = "smartfarm”;

String mqatt_password = "apple",

unsigned int subQoS =0;

unsigned int pubQoS =0;

unsigned int pubRetained = 0;

unsigned int pubDuplicate = 0;

byte solar[8] = //icon for termometer

Ob11111,
0b10101,
Ob11111,
0b10101,
Ob11111,

0b10101,
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Ob11111,

0b00000

byte battery[8] =

0b01110,
0b11011,
0b10001,
0b10001,
Ob11111,
Ob11111,
Ob11111,

Ob11111,

byte THL [8] =

0b11101,
0b10101,
0b10101,
0b10101,
0b10101,
0b10101,

0b10101,



0b10111,

const int relay gas = 19;
unsigned long previousMill2 = 0;
const long interval2 = 600000;

void setup()

Serial.begin(115200);

lcd.begin();

lcd.backlight();
lcd.createChar(1, solar);
lcd.createChar(2, battery);

\cd.createChar(3, THL);

pinMode(LED_YELLOW, OQUTPUT);

pinMode(LED_GREEN, OUTPUT);

nb.begin();
hdc1080.begin(0x40);

setupMQTT();
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nb.setCallback(callback);

pinMode(relay gas, OUTPUT),

digitalWrite(relay gas, 1);

void setupMQTT()

if (Inb.connectMQTT(mqtt server, mqtt_port, matt Client, mqtt_username,

maqtt_password))

{

Serial.printin("\nConnectMQTT");

void connectStatus()

if (Inb.MQTTstatus())

if (Inb.NBstatus())

Serial.printin("ReconnectNB ");

Serial.println("ReconnectMQTT ")



setupMQTT();

void loop()

{

nb.MQTTresponse();

if (millis() - previousMill >= interval)

{

h = dht.readHumidity();
t = dht.readTemperature();
nb.publish("2211/Temp", String(t), pubQoS, pubRetained, pubDuplicate);

nb.publish("2211/Humid", String(h), pubQoS, pubRetained, pubDuplicate);

temperature = String(hdc1080.readTemperature());
humidity = String(hdc1080.readHumidity());
Light = String(analogRead(lightSensorPin));

nb.publish("2211/TemplIN", String(temperature), pubQoS, pubRetained,

pubDuplicate);

103

nb.publish("2211/HumidIN", String(humidity), pubQoS, pubRetained, pubDuplicate);

nb.publish("2211/Light", String(Light), pubQoS, pubRetained, pubDuplicate);
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double avcl = getCA();

nb.publish("2211/current”, String(avcl), pubQoS, pubRetained, pubDuplicate);

int analog vin = analogRead(32);
Serial.printin(analog_vin);

VIN raw = analog vin * (5 / 4095.0) ;
VIN_real = (vIN_raw / (R2 / (R1 + R2)))+2.2;

nb.publish("2211/VIN", String(vIN_real), pubQoS, pubRetained, pubDuplicate);

int analog_vout = analogRead(35);

Serial.println(analog_vout);

vOUT raw = (5/ 4095.0) * analog vout;

vOUT real = (vOUT raw / (R2 / (R1 + R2)))-1.3;

nb.publish("2211/VOUT", String(vOUT real), pubQoS, pubRetained, pubDuplicate);
sol_watts = VIN real * current |;

symbol();

led_output();

previousMill = millis();

if (millis() - previousMill2 >= interval2)

{

digitalWrite(relay gas, 0);



delay(60000);

analog_gas = analogRead(39);

nb.publish("2211/gas", String(analog_gas), pubQoS, pubRetained, pubDuplicate);
digitalWrite(relay gas, 1);

previousMill2 = millis();

double getCA() {
float sum = 0;
int count = 10;
for (inti = 0; i< count; i++) {

sum = sum + getC();

double avc = sum / count;

return avg;

double getC() {
analog_current = analogRead(36); //read analog pin12
float voltage raw = (5 / 4095.0) * analog_current;

voltage | = voltage raw - QOV - 0.389; //0.018 is a value to make voltage zero

when there is no current
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current_| = ((voltage | / sensitive[model]) - 2.5457) / 2.7688,;

return current |;

void callback(String &topic, String &payload, String &QoS, String &retained)

{

Serial.printin(" ");

nn

Serial.printin("# Message from Topic \"" + topic + "\" : " + nb.toString(payload));
Serial.printin("# QoS =" + QoS);

if (retained.indexOf(F("1") = -1)

Serial.printin("# Retained =" + retained);

void led_output() {
if (VIN real >=12.5) {

digitalWrite(LED_YELLOW, HIGH);

else if (VIN real >= 11.58) {

digitalWrite(LED_GREEN, HIGH);
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void symbol() {
int pct = 100.0 * (VOUT real - 5) / (13.7 - 5);
if(pct > 100)

pct = 100;

else if(pct < 0)

pct = 0;

lcd.setCursor(0, 0);
lcd.print("SOL");
lcd.setCursor(4, 0);
led.write(1);
lcd.setCursor(0, 1);
lcd.print(vIN _real);
led.print("V");
lcd.setCursor(0, 2);
lcd.print(current 1),
lcd.setCursor(4, 2);
led.print("A");
lcd.setCursor(0, 3);
lcd.print(sol_watts);

lcd.print("W ");



lcd.setCursor(8, 0);
lcd.print("BAT");
lcd.setCursor(12, 0);
led.write(2);
lcd.setCursor(8, 1);
lcd.print(vOUT _real);
lcd.setCursor(12, 1);
led.print("V");
lcd.setCursor(8, 2);
lcd.print("BAT");
lcd.setCursor(12, 2);
led.print("%");
lcd.setCursor(8, 3);
led. print(pct);
lcd.setCursor(12, 3);
lcd.print("%");
lcd.setCursor(15, 0);
lcd.print("THL");
lcd.setCursor(19, 0);
led.write(3);
lcd.setCursor(15, 1);
led.print(t);

lcd.setCursor(19, 1);
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led.print("C");
lcd.setCursor(15, 2);
led.print(h);
lcd.setCursor(19, 2);
led.print("H");
lcd.setCursor(15, 3);
lcd.print(Light);
lcd.setCursor(19, 3);

led.print("L");



110
A1EINM519UVBY Function Node Tudauvasnisudafiou Line Application Node-
RED
let number = (msg.payload);
let number_1;
number_1 = parseFloat(number);
iflnumber 1 > 100X

msg.headers = {'content-type"'application/x-www-form-
urlencoded','Authorization':'Bearer

VVI9L 20ilxeeH16Asgxg8EZxPmMOunl9HeYscBgCTZ6uh'};
msg.payload = {"message":"llngi a1 1,

return msg;

else{

}

A1EIN15911971U VB9 Function Node Tudauvaansiuaeu String 1lu Float ivedidaya

Node-RED

var Temp = (msg.payload);
msg.payload = [{

// String To Float in Dictionary Sensor
sensor: parseFloat(Temp),

1;

return msg;
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