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ABSTRACT

The Smart Energy Meter Project aims to develop electric energy meters and to
study and monitor electric energy consumption. And send notifications of electricity bills
on a daily basis and alert when there is an excess of electricity consumption This project
is divided into 2 parts: hardware and software. The hardware part consists of a PCB board,
Node MCU Version 3, which is connected to the LCD and energy measurement module.
For the software, use the Arduino IDE as the command to run the Node MCU by
connecting to the LCD display and Energy Module (PZEM-004t) to measure and store
parameters of current, voltage, power and power. The Energy has a PCB design that serves
as a holder for parts and as a pathway for the electrical signals of various electronic
devices on the smart energy meter circuit. And has a rugged design of the equipment box
There is a display of current, voltage, power, power and energy through the LCD screen
on the smart energy meter box and can be viewed in real time ,in addition can also set
the time you want to reset and you can set the maximum power and the ft value on the

Blynk application.
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2.2.1 Current Sensing Resistors
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2.2.2 Hall Effect Sensor
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dyneenin ANsERvAUINLImANTIAlE

2.2.3 Current Transformer

Main Primary

Conductor ’

Main Primary
Conductor

Ipl

o

Ammeter

® z
CT [~ Secondary
% Winding
Primary | S
Current

Secondary
Winding

Circuit
Symbol

Construction

=1

JUN 2.3 myianszualagld Current transformer uagdtydnualves Current Transformer

i : https://blog.thaieasyelec.com/basic-knowledge-about-current-sensor/



Current Transformer Wuns3anszualniimisdauuiu neldundnnismien
Yvesaunuudivanuiioutuniioutadliih umudewliils Primary WWuanglnfigesnsianszua
Wy wasiifieaunainils Secondary 138031 Current Transformer wio15191enseuabninadu
Tnaruanell azvildiAnduauunimdniuasuudasiinn wazludasuunainiinusousny
Inductive Sensor ¥nliAnnssualniihduilorefuluan ez inldanenssualiiin AC Wity
Asdfignenssualniin DC W luluangln azlifinnsiasunlasmesaunuudivgn deazliiianis

wilgnhvesaunuduan nannstaiuisatluldiu Clampmeter
2.3 AMN1aIenAn

2.3.1 A189lW#1339 (Active Power) tlumdalnin7induaseiugunsaluasyinl

gunsalvhauldulszlent a3sdimiedu Saduse Aladnd (W or kw)

2.3.2 masluiausing (Apparent Power) Jumdslwih e duimuadisnelwiu

gunsallalih futhedu 213950 Alans (VAR or KVAR)

2.3.3 fasliifigaydes (Reactive Power) ilufdslyidiniigunsallyfinirluldlunis

auiieyilminUselovdsl wiieu Tan-usuduse Alalian-uaud (VA or kVA)

2.3.4 f1Usznaunias (Power factor) [Wusns1d1UTenI19 Ad9lni1a5swazings

TifUs1ng @ sl fnvindu PR = KW/ KVA w38 cos( Z ) azwiulean PF. idudniilduen

[
K (Y

UsganSnnvaerd Wi Ald sty d1aeUsenau Adasian = 1 nunef Useansnainuas

o v

Maalnin 100%

kVA
kVAR

kW

JUN 2.4 uansnnuduiusvesidalii



2.4 NodeMCU (ESP8266)

Uil 2.5 NodeMCU

i : https://www.arduinod.com/product/313/nodemcu-v2-lua-based-esp8266-12e-
development-kit-usb-cp2102

NodeMCU fa wianWasunid i ldaaelunisas1slusian Intemet of Things (IoT) 7
Usznaulueie Development Kit (fauasn) way Firmware (Software vuuada) vy open
source aunsadeulusunsumaenivn Lau'le ialildaulddedy wmsauduluna Wi
(ESP8266) Fudusiladdglunisliifeusefuduweodidntues flugarsps2estiuiiogiae i

wane3uNIn fadedtunsniu ESP-01 lalises 9 audagUuilae ESP-12 wasiitleeyly

O &

NodeMCU version wsnsiufidu EsP-12 ualu version2 suagldidu ESP-12E unu densldanu

Tnesauflauansnefuningn NodeMCU Juil§nvazadieiu Arduino assfisinesa Input
Output built inuludh awnsadeulusunsuasulnsagunsal 1/0 lalaglidewinugunsaiduy
wazdioliuuundftiniaunfiannsayili Arduino IDE 19susaufu Node MCU 18 Sevinlsild
M C/C+ lumsifoulusunsuld vhldsannseldauiuldvainraiounndsdy NodeMCU
FrianunsavinerlsldvaisegsunlasamzidesitAsidoadu 1oT ludrazifunisin wWeb

Serverywinan n1sauAuN1saTalwaiu WiFi wazdusdnunnune
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2.4.1 $1983139AVDIUDIN

- gmstannil based on Tuga WiFi fide ESP8266

- HGPIO PWM, 12C, 1-Wire uag ADC 7313108 ULUDIALRYY

1 USBTTL wnlud e eed ousninilouunisld Esps2ss Und vinlwld ey
I¥avmnau

- i1 GPIO 10 w1 ynqausadu PWM, 12C waz 1-wire g1

- § PCB antenna @ wsusudsdyauliaiy

~ l¥meuuneeiuuy micro-USB dmsudnsussiuliifssmionindu +5V uay dmsu

AaAL S UKAS

PIN DEFINITION
e [l @

GPIO18

@D

ARAARAARA "
L

HHHHBHEY

CS

)4
I
I
I
3

[ HHISO |
(RxD2 J-{HHOSI ]
[ 1x02 J{_HCS |

SCLK

GNI

; BB
o
N

3.3%

GNC

*SRsT T FLASHS

e Chi

oo
vl w

U1 2.6 Pin out v81UD3A

i : http://embeddedhomework.blogspot.com/2017/04/week01-arduino-basic-iodigital.html

2.4.2 m3dousa NodeMCU/ESP8266 fuwn3atne WiFi Tulwaa SmartConfig

Tuug SmartConfig 19lausn3 WiFiManager 17t 919 ausouasa NodeMCU/

[

ESP8266 Tulnun SmartConfig wiewun Access Point Ingnsyieuveslausi3asd
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1. flevesnBusuiney awdnglnuaunfvie Station uazdyneeuBeuseiuIAZoUe
WiFi Audinl i
2. mnidensioliduia vednaviUdsuinglumn SmartConfig e Access Point Tngd]
Web Server fifi Default IP 192.168.4.1 uaz DNS Server figthmsnslfinfianuavosgunsaifian
mafiuuesnlUds Default Webserver
3. \ilethgunsaideansiidl WiFi Module snideusefuuasaluliun SmartConfig ilaila
dusriwesasusing Captive Portal 1l SSID waw Password vediaetne WiFi fidosnisws
Tiuefadeusio wagyhmstuiniedld
4. ua3nay Reboot wazitglyua Station MuUnd wnduludte 1) is1sHauNaTY
Aw37l§ia1n Module NETPIE on NodeMCU/ESP8266 Lab 3 msiinsie Digital Input Tae
sonuuuliunmitetadulituasaitnglumn SmartConfig ndsniZaniguiug

(%
v

YUNBDUNTTNAA D

£%
Y

1. deadndainiw adnddtavgniusunsulidududeninuavesuasasiiinariundiediu

DH{GPIOS)

3UN 2.7 deaindiuvesa

fisn - https://netpie.gitbooks.io/

2. viwlausis WiFi Manager Tu Arduiono IDE I@EJVL‘LJ?IILNH Sketch -> Include Library -

> Manage Libraries



| © OMT_Unified_Sensor | Arduno 149 - (o] X

| File Edn Shetch Tooks Melp

Veréy/ Comple Cute
Uplead CudeV
Upload Usng Programmer  Ctrie ShiteU

Erpont compled Bnaey  Cile AReS e
Show Sketh Folder Culex atries
Inchude Libeary i
Add Fde Manage Litwanes
- £ied Seas ary: B Add 2P Libewy..

fe0 e
Adafoot DHT Unied
Adafrat §55 0004

W ESCU 1 2N BA2E W "

U 2.8 iailaus13 WiFi Manager Tu Arduiono IDE

it - https://netpie.gitbooks.io/

3. u Wikl Manager Tugaspumisiaguinsan iWenan1saudsing Winand

WiFiManager 21ntu@an Install.

& Libeary Manager
Tyoe | 4 » | Topic

Confighanager = 1ok W

e

ESPR 200 WiFi connection manager Library for configuring ESPE266 modules Wikl oredentials at runtime.

Mors infa
rr : N
WiFiManager o trape Wers 40 0130 INSTALLED
L4 with fallback web configuration portal Lisrary for configunng ESP8266 modules Wikl
sradantials 8t runtime.
| Moca infe
RS Yo AV Ve
N oy
v
Close:

31]17; 2.9 Install laus13 WiFi Manage

fisn - https://netpie.gitbooks.io/

12
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2.5 PZEM-004T V3.0

U 2.10 Tugaiandsenu
fian - https://www.ioxhop.com/product/1072/pzem004t-100a-v3-ac-

digital-power-energy-meter-module

lugadandsnulidy aansadaussulaih dnAnszualnii daarmdalniwaz faa
dlrisadalus Sazhauvardluidlunsduamailiinld Inedeyagneusiubumosineg
TTL
2.5.1  Wenu
o ussnulwi
- 9901790 1 80 ~ 260V
- Anvazldue : 0.1V
- anusduglunsie : 0.5%
o AsTuE

9439071579 1 0~ 100A

BUAUNISIANTEZLA : 0.02A

- AUAzEYa : 0.001A

- AanukiuglunTin : 0.5%
e AMANU

- NI 0 ~ 23kW

- deiasudy : 0.6w

- AUasdYa : 0.1W

- gduuumskanang : <1000W ziananaluunilsiuiagy 999.9W
>1000WAHAAIANIZIIUIUANGY 1000W

- ANURNUEIUNTIA : 0.5%
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e usznaunag (PF)

- 92901579 : 0.00 ~ 1.00

- AUazldYn : 0.01

- Aanuusuglunsin ;1%
o i

- YNNFIA : 45Hz ~ 65Hz

- AnYasiden : 0.1Hz

- AanukuglunTin : 0.5%

®  NAIU

%1N3IN 1 0 ~ 9999.99kWh
- ANUABLOYA  1Wh
- AMALNugluNITIn 1 0.5%
- gduuunishanug < 10kWh viulguandwana Wh (1kwh = 1000Wh) 13w
9999Wh, > 10kWh mineuansarentainddalas 1w 9999.99kwh
~ 3@amdsny : Weensusiiotidn
o dygandauluiiu
— Avumnasidelniadildeauld Wemasliihisalafunasiaunseadeu
foNARITIALNITUISFDU
o Humednanisdeans

- Bumesinay RS485

252 Wslansamsdesns
o TUslnmoadumenin
- SumeamldBumesisnisdoans UART & RS485
- Baud rate @@ 9600, Uaya 8 Un, nea 1 Oa, lufiSafiawilelunisnsiadeu
Auiiamann meufiteyagndsiululussuuneyiinmes
o TUslnmoadunanmandy
- funeundinduliluslnaoa Modbus-RTU Tun1sdeans luifagtusesiuiams
TAnsAtuLiu 0x03 (Read holding Register), 0x04 (Read Input Register), 0x06

(Write Single Register), 0x41 (Calibration), 0x42 (Reset energy) t{Junu
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o wafiléannisin
- sUuuuAdsesuuuuguramsiade (Havium 8 Tus): Slave Address + 0x04 +
Register Address High Byte + Register Address Low Byte + Number of
Registers High Byte + Number of Registers Low Byte + CRC Check High Byte

+ CRC m51vaaulusin

2.6 A9 C++

[y

M9 C++ Wunwaauimasiieinausyassyly Faunsaeuluswnsulanatuy

q

'
=Y

pouida warmadeunuuin@nily uazdiiinIosflodmagauazanlunsdanisuazidng
sefumheens uennisudagninlulflunsdeulusunsuuuusineg wnane wu Tusunsy
AeufiaLnes spULileda (Embedded) uidswined msiaminy uasuonndindudifeanis
Usyansnmeenegs

A1 C+ funwidignesanuumlunmai@eulusunsussuy dsiivszandnmuaza
avgulumsoenuuulusunsugs C++ Wunwiiidesaeulndneuitazilldau deamnsn
wauldlunatey unannesy d4ldsunsaduayulagesdnsaneg Musznoulusy Free

Software Foundation (FSF's GCC) LLVM Microsoft Intel wag IBM

gﬂﬁ 2.11 2w C++

i - http://marcuscode.com/lang/cpp
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2.7 Arduino IDE

Arduino Integrated Development Environment (IDE) wiefi3unia Arduino Environ-
ment 1JulUsunsufieenuuuuniiolfieiensidousendusdmiuunanodulemiuyesail
wwanosy Arduino uunanesudidnnseindvenioufieonuuuiiioanarududouves
nszuauMsoeniuUgUnsaiBidnnsetind msldnuiily 1Hun vusudineluladnisuiudgadiu

Aouwmasnauldlanazwaundntudidnnsotindnudanial

Ul 2.12 Arduino IDE

T https://www.arduino.cc/en/software

2.7.1 uwAansigaulisunsy Arduino IDE

o WHUIUSUATUAIBNNEY C/CH++ d195U Arduino

o maulndvsouvalusunsuniuwr ¢/C+ Wdunmmdwmsululasaeulnsamesuas
Yuiinidu Intel Hex File

. 8Ulvan Intel Hex File asuulalnsnoulnsalanidsaguuuesa Arduino Hiuae

USB "sanu Programmer

2.7.2  madeulusunsudosdu
Tsunsuves Arduino wudld iluassdiufie n1wi@ves Arduino 93n3Unuy
Tnssaweanisdoulsunsusendudiugesguansdiu TneSenudazdiuinflaidu uazidle
tilefFusnsandndeiu fazdoniilusunsy Tnelassadremsdeulsunsuves Arduino Hu
ynelusunsuazdesUsznaulusmeilsdduduumiladls uiogstosfigasesiifleitu d1umu 2

et fio setup() waz loop()
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zLiuleinlA9as 19N ug U0 1IN LAY Arduino duazUsznauludie 3
duluggmeiu Ao

Y v

1. Header Tugutiazivsoliinls arddasivualiludiusuduvealdswnsy
d1uv89 Header loun d@ruilidu Compiler Directive aneqsaulufisdiuvesnisuseniafanls
wazArsnanggnaglelulusunsy

2. setup() lughuthJuilaidudsduiidosimunliiiluynalusunsy feudanlu

o

vralUsunsuaglifpsnsldaundssuduiesussmalimeane eswslddeadoumdslaglily
sgninadulnm § Alddudiivunvesanvesitaidu Tneflsiduilaglddmsuussymddly

| Ay ° = = a v o & Y A vy
ﬁ?ucl/]@ENﬂqiﬂﬂiLLﬂimmqﬂquLWUQiaUL@ EJ’JfﬂauLiﬂmumqﬁqu‘ﬂaﬂiﬂiuﬂ'ﬁiﬂiﬂLLiﬂL‘V]']uu SZNVL@LLﬂ

| '
U =

AFANLIAUNT Setup AINITUIIURIG 19U NTMRUANTIITINTITNUTOS PinMode LaznIs

g £

AvumaA1 Baudrate dusuldmunesnioarsounsy Wusu

£ o

3. loop() LU uduilsdgudsAuiifesimunlidluynalusunsuuieaduiu

lardu setup() Tngilardu loop() dagldussyrmasiisdesnishilusunsurhauiuisseadngiuly

¥

Li3au FenSeuiieuiusuwuuves ANSI-C duiiife Meddu main() 1ieq

W oNUANE Y #include AuUan1¥1v09 Arduino agluaumlng s seulily
LAS DINUIY <> YAIATE #include nEILKUY Directory AtAulag Library voslusunsu

Arduino 13

FALUUIUINAIUVDY Header aztiusinluda Adsdun busenaas19suUs
(Variable Declaration) WagA1As# (Constant Declaration) 523914 WA % um 199 (Function

Declaration) @78 #991ndg13lawnaIundudda

o al =

dmsvdrundragNanuazuinlila Ao Mgy setup() waz e loop() @

o

o

g 119 2 duddgluuulassadienmioudu uwignimuamedeilindudunisane fe

' '
= o o

setup() waz loop() Iae setup() aztleulineou loop() @991 2 WeAdul Jvautun TuAuLay

auan agneldlasemung {)

v A

wtiveaiendu setup() Tu Arduino Ao Tgvinvdnmidudiuveslusinsuges

dwsuldussamdsine lddmsuimuaniinnuresssuy vise AMvueraaudAni syl

gunsaling Fermdwiamuniussalinnelaflenduves Setup() U AegnisenTuuvinauiiesseu
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WeIRenauENAUNTYIUYetUskNTY Inemdmilenussaliluilandudiuil laun Adadwmsu
AMuAluAN15v19114Y04 Digital Pin #3aA1dsd MU NvuaRuaulRvoInasndeaIsounsy
Dusiu

i veeieandu loop() Tu Arduino Aeldyiuinfidudiuveslusunsunan

v A

dwsulduse °ﬁmmmmmimmumm yadlusunsy Adeansldlsunsuviianu Tngfdsd

=

ussyluilaiduilasg ﬂLssmsuummamemq fumdduuasfouluiidvuald

2.8 UART (Universal Asynchronous Receiver Transmitter)

Aoguuuuiignamuatuulunssu-dulayauuvesdalasda Suandaiuduag Wu 0

v P i ] a Y ooa D% o = a a A
wagausieteyaiidiarazgninmein 1 lnedeyaidweenluazivuig 8 In lnetni 8 9z
\Ju priority bit ieliaaugnaesandwiude e UART gniirluldludin aesnissu-dudaya

seniradugeosivunuazgunsalinainaasulii

2.9 AFHRANTIUY 12C

2C 69113210 Inter-Integrated Circuit - IIC n3aAupeiulugy 12C (81171 "lo-auad-&"
uilasazenudn lo-y-a" uie "lo-lo-g" Aliiduls velidlenssiuasv) iunsdeasuuy
Serial 3UnuUT 4 gn@ndud ulu a.@ 1982 Tng Philip semiconductor (93 7uf e NXP
Semiconductors) lnefigauszasdiielisudsdoyannuiiinszminsgunsal fgauiudeidonso
wuulaamnsoilousogUnsallfiduduun Tagldaedyaanies 2 duvindu Segaean
USunawesanedgin uazaunsaliivinadnas Inearedyyin 2 ik fio

- sCL fwiidsdyanauninuilolddmsuaauguasiudedoya danrudailag
1755 1UAB 100kHz wardilvuadufe Fast Mode fAmi52g9an 400kHz, Hi-Speed Mode i
ANU5I9aM 3.4MHz wag Ultra Fast Mode fianuisigegnil sMHz Tnelulasneulnsataosus
avffariianudivesdyinuinisiety (Uedn Arduino wie STM Msildiusty q luidl
AUIN9z509TUAIIGT Standard wae Fast Mode i)

- SDA Wuaneildsudstoyafidesnsazdoans

LLazLﬁawmms%’uﬁﬁayjamaqmﬂé’mwmﬁgaamlﬂumu Open-Drain 3s31Uudone

o

Pull-Up Resistor Mia@nedtyqadnisans Lazsosafulniaeniy
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VDD
Rp Rp
SDA SDA
ScL SCL

MASTER |SLAVE1| |SLAVE2| [SLAVES3

a

Ul 2.13 wansnsiBensiogunsaliuy 12C
fisn - http://fitrox.\nwshop.com
namdutanisdeuseszninslulasaeulnsaesiidu Master waz Slave 8n 3 67
Tnonsvinauiu e udunisaeans Master azdadnds Start sanlunuans SDA (SCL Udow
Foyaauunfiniaafinaenian) nasanda Start a8y Address a3 Slave figaanisSenlday
museSamdansly Read vi3o Write Tudumeuil Slave vndagyinnisnsaaaeudn Address 7

Master 1Sentuladdilesnsely mnasiaaeundindy Address ¥aasatad Slave fjuazdsdn

= (=3 al 1Y [

ACK nduluil Master 1iveuandnaunsasvina uasnaziimssudedayadiunas 1 Tud (8 Jn) lu

o v

J 6 Y XA 1Y [ I a P I
urazlusazanAumly ACK fuuuliise i aumswawagaauaﬂ Master 3g&qUn Stop NTRISUMY

Y

dunaaunsdeans
duuRdeiashus ‘A uay B’ lUuansiie LCD wuu 12C 7§l Address Ao 0x27 azitumounis
Vel

1. Master @4 START bit

2. Master @ Address 0x27 A9 0100111 (unsgiuves 12C 14 7-bit Address)

3. Master @ Read/Write bit Tufitae 0 (0 = 19 Slave sesutioya wag 1 = I Slave a4
UayanauLn)

4. Slave @9 ACK #aunausl

5. Master @1 'A' TugUtaya 1 byte Aa 01000001

6. Master @3 ACK bit

7. Master d¢ 'B' lugudeya 1 byte A 01000010

8. Master &4 NACK bit

9. Master @3 STOP bit

[

dravsdnuurudondennunasludail
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D@l@@lll@l@l ! ||0||0||0|@|0|| 1 IIOIIIOIIOIIOIIOII@DD

ADDRESS S

Q
<
=z

STOP

=
24
<<
oy
w

READ/WRITE

YayalIn Master

Yanaln Slave

u

]

U 2.14 Srapsdnuairudendan
fisn « http://fitrox..lnwshop.com
dafvag 12C
- Wendyanatios e 2 it
- udl Slave agfianudeenisuansnaiu vrsiadu Fm visiadu Standard Aanunsaseld
MUY
- 9995UMSLENU Master ianefa
- fimsld ACK/NACK witednnns Error #i4e)
dardgvas 12C
- naWsulUsinsuaziin Nt udau
- haudianusas
- YMNUAIESTUU Half-Duplex
msdeansuuy 12C fsuuuudgy 1-2 waelitunounissudsdoyaiduddy dil
1. WeiEnduanuynsdeansuuy 12C guUnsal Master i3uavdsdnds START Fsazyi
Tvgunsal Slave nnfleglu Bus wissmiousudeyaanaedidona (SDA)
2. 9Un3al Master @ Address ¥u1m 7 Tnuazaus 18614 98 1un3 o1 oy
(Read/Write) Bn 1U#
3. 9Unsal Slave nnfalu Bus a¥ms19@8u Address luangdavayad1ngs
AU Address U83nuniolunINAsIn Y vdsdiu ACK au1n 1 Ua nauluds

gunInl Master Litawssunsoudiiunissialy
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4. nssudedoyasening Master wag Slave 7 s¥U Address 3za 1T UN158E 14

aowios TunsdfiMaster d9A1d9 Read gunsal Slave azdsdoyariuyng ynaz 8 Tn

(1 Tud) LilegunsniMaster azdsdayayiod ACK Wialasunng lud

5. 9Unsal Master Qgadnds STOP woduananIun1sdeashuy 12C

2.10 HLK-PMO1 (AC/DC converter)

sU# 2.15 Tgautasii HLK-PMO1

i https://thai.alibaba.com/product-detail/original-ic-hlk-pm01-power-
module-220v-to-5v-ac-dc-60664448390.html

Tugaudasininszuaadu 220V Wulinse 5v Mdalih 3w

mi'N‘l?i 2.1 Product Model

MODEL Size (mm) | Output power | Output voltage | Output current
(W) V) (mA)

HLK-PMO1 34*20*15 3 5 600

A319#l 2.2 Input features yaslugaudaslyl HLK-PMO1

Items Technical Parameters
Input Voltage (Normal) 100 - 240 VAC
Input Voltage (Full Range) 85 - 265 VAC
The maximum input current <=0.1A




Input inrush current

<=10A

Input low start

<=50mS

151971 2.3 Output features %aﬁIMQaLLUaﬂ‘V\I HLK-PMO1

Technical Parameters

Load regulation

ltems
No-load rated output voltage 5.0+0.1 VDC
Full-load rated output voltage 5.0+0.2 VDC
Short time maximum output current >700 mA
Rated output current 600 mA
Voltage regulation +0.2 %
+0.5 %

Input low voltage efficiency

Vin=115Vac, Output full load =273 %

Input high voltage efficiency

Vin=230Vac, Output full load =273 %

Output ripple and noise (MV},;,)

<100 mV
Rated input voltage, output full load.
With 20MHz bandwidth oscilloscope,
Load side 10uF and 0.1uF capacitance

test.

Switching on/off overshoot

amplitude

(Rated input voltage, output plus 10%
load) < 5 %Vo

Output over-current protection

Output maximum load 110-150% A

Output short circuit protection

Direct short circuit in normal output and
automatic return to normal operation

after removal of short circuit

22
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2.11 Buzzer

sUR 2.16 Buzzer

Y

fian : https://geekelectronics.io/shop/active-buzzer/

alwsawesidugunsalf indadesimmiiwdsudygyraliiTieylugy

= o

(% LY cal 1 14 1
e audes anlnedwesied 2 Ussian laud

1. wuuwaa?in (Active Buzzer) alwavilaiinsasnllnanunegaigly annnsaaing

Fyerandeaseulfiuniiesastowssiuladigaly

v
a o A

2. huunwiadyl (Passive Buzzer) anlwavdadvinanuniauslnaguinlan Ae ardau

= %

wssrulnianszuansudrlulddidesdsesnsiadidygandsssosinnsdoudygrunnuiie,

AR}

U dlngufindanunsaniondesNinuwa nAIeAuAINANUAN Y aULT N3N

n1sideudendoulusunsuiedsninuidain Arduino Wildgedwedeiwes Jaqdu
wsaslglnilaemivianedugesannsegaislunie wu lunsuiuweslddilnsiniwesiiods
dyaralimsuindniuzvosreuiinesilaimesls vieluasostnaonlul® wisslsueinia
4 o ! = o A va & A o X % = Y & o
dipvmsnaduuuesaasesiunneulnsavsligudsdud@uumeiioveniviinvaeiiinns

NAGIRTHA?

2.12 51ad (Relay)

Swdifugunsalidsundsaliih i dundsnuusivan weldlunsisganiiduia
yesnouunaliuAsuane Insmsdounszualiiilituuaana Wevinnstaviedlavthduda
adefuainddidnnseding Fusannsaiiadlulssgndld lunsauganseseng q lusugng
ddnvselindununeg

2.12.1 1ps9@519093a8
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cr—0ONO
" =
NC

JUN 2.17 dydnualvesiiad

i : http://www.atom.rmutphysics.com/charud/oldnews/0/286/4/11/relay/relay.htm

aelulassasieves Siad azUsenoulunivanadn 1 4n way winduda gelu

'
=

nNFURE 1 va FeazUseneulunie windurawuuun@da (Normally Close 30 NC) galu

3
1% 1%

an1zund ilagdesgiuvsiu (C) wag mihdudauuuunda (Normally Open 138 NO) vl
oriAuITIN (O Wevnmniiusswunnasey ionszualvaniu (uudinadifismwe) Tu
38 1 #h onadividuaunnndy 1 gn Fstuagfurndn

2.12.2 yasioldanuunsgiu

1. gAsia NC 60831310 normal close ueAINIIUnAadn w38 vndaluaneln
Tiuamawieimidudansiadu Insialuisindegnidriugunsainienioddliifises
nstviUAaeaALIaT

2. 9999 NO 68179710 normal open mneAudUnala visamndslianel
Tiuamanieimiduiaaylifntu Tasialusdndessdidifugunsainioindeddlui 1
Aosn1smIvANMUatawulatlnauuvsontdiy

3. 3asi8 C 683190 common ABINTINTNRBNI NN

o
4

g‘UVi 2.18 Relay

s - https://www.es.co.th/af.asp?keyword=&catc=021010&mfrc=
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2.12.3 #anMSINNUveTIaY
Sdagyhnuauvannisudmdniii Wesndneweainiuseusnuminans
soundrtounszualnin wWilureainiu unumadnaznaneiduwdvin( wisnduwuudiasn
& < ° < I <
wiwuasdewsniinineenunuminaznans WuwNumansssum
diesiadegluannvunadaliinisdnenseualvisiad wihduda NC fu C azdied
i vilinszualuihluanu Wlduasdodranszualuiliusiad vivligavnadninduwiman
grunamlimanaziantnduda C umadunthduda NO vilinszualniiluasin NO Tuds C lgi

way Welsonszualiihesnaniiad vihduda C avgnausefalulviandunihduda NC dufiy

2.12.4 UsLanvassiag

& € o v A a o w o ) & 4 a

Jugunsalvimihiiluaintivannsinuaseiuvaaiawdwdnliiivisled
waed (solenoid) Stadldlunismivanatasiiillaegmainuaie Swdiluaindaiuauivinay
gl wuseenmudnwasmsldnulaidu 2 Ussande

1. 5Lagn1as (power relay) w3aintsanduiinounnnimes (Contactor or
Magneticcon-tactor) Tglunisaupuliifgs Svunelvainissiadsssunn

2. Swdaruau (control Relay) finwadninadliiin Tdlursaseuauiluind

mas Idiladinntdn Wsetien1sAIuANSaENIaRBULNNWRTYLIA LY

2.13 Blynk

Blynk Platform QﬂaamwumLﬁ'aiﬂumimuquqﬂmaﬁ Internet of Things 4 adl
AEuURluN1IMIUANIINSTEZlNANULASETBBUWBSILS WASEIAILNITORARINARIAINIYIUYDS
A9 ladnene

nsvheuazUszneulufsesduszney 3 dausisil

« Blynk App - wenmadufiausafnsduiiefevensnoniioadn Interface Tunis
AIUANYIBLAAINAA191NQUN TRl Internet of Things

« Blynk Server — mwthildusnandunisinsedoasszritauenndiaduiu gunsal
Internet of Things

« Blynk Libraries - aanuuuindmiugunsal Intemet of Things sina9 lvanunse

doansiulaageliuszansnin
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Blynk Server L:l

Blynkapp O = Blynk Libraries

() Intemet Access of your choice
Ethemet, Wi-Fi, 3G.

U 2.19 7ws1mv9958UY Network Blynk

fian ; http://cs.bru.ac.th/application-blynk/

2.14 LINE Notify
Line Notify Aau3n1s# LINE Tilsndstonny niswdsfoudnlusl® amnsairluldseven
Wulusiana Nilenudesnisduorulunisudafieuinluds nau visetnddiumveusla

H1W APl U9 LINE laeinsa

WANNITYIN9UTBN Line Notify
dosasinsveliuinisann LINE Aoy Ssvdsannmsasinsudusiaylamiavamian wihm
Uszanail “YnzzoveBdway85pRSIKNVEUIAZIKPRVBPsOxAdaBWRA” fiaiavepiiiiendn yiau
(TOKEN) 1@l3813898munas LINE Notify adnefuminatauinsussddusssnvuranstiues
Pntus1azasadsanulugs LINE Notify lanugownaniee i AP @y 1Weulusunsy

@9971 PHP / PYTHON / ARDUINO C/C++ %3837 CURL

nsatinsueldusnis LINE Notify

1.amzdouvesia Token 7 https://notify-bot.line.me/my/



- - o UNE

€« C O @ Secure https://access.line.me/dislog/cauthiweblogin?response._type=codedclient jd=147623.. % By

LINE

visit01 @gmail.com

SUT 2.20 wih login 1914 LINE

i https://medium.com/

2. WY “Generate token” ka3 Click

PO B une oy x Q

& @0l & Secure  hiips /inotify-botine. mejr it Ble O

Generate access token (For developers)

LINE Notify AP Document

ips:natity-bot ire. mefdoc
e

=

gll‘vi 2.21 vneen Generate token

i - https://medium.com/
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3. Winswelvt token Mistoens Tunilfideunsedn “loTSmartHome” 3 ntulviden

LINE Notify ¥8351609 k&pan#iuy “Generate token”



Tauan

OO0 B uneNouty
€ 2 C O @ Secure hitps//notify-bot.line.me/my/

1-0n-1 chat with LINE Notity

 piag SOOI TS 48 W 18 Yo i

Uil 2.22 mma‘l:w token

i - https://medium.com/
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¥

4. 53UUILES1Y TOKEN 1119 1aSadunaunisue Token vzl

o208 B | (| x W
(——)C’Q.Smhﬁpsnmﬂybﬂhmm'my et O d 2o
LINE Notify VistW. ~

Connected services

Youf cor 19d senk Prass e DisGonnectiBIfERo G of drfy.senvical
From: loTSmmHom ((Ocomect)
To: Visit W. y

Generate access token (For developers)

g personal access tokens, you can configure notifications without having to add a web service.

Generate token

5UT 2.23 1deusia Line Token T

i - https://medium.com/

=)

Joumo Line Token



Q LINE Notify

IFTTT: Test fro ESP8266

Today

hi
"IFTTT" has been disconnected.

Your personal access token has been
generated.

"IOT_.nodeMCU" has been disconnected.

Your personal access token has been
generated.

sU#i 2.24 ailduinns LINE Notify leugn

#i11 : https://mediurm.com/
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A5N15ANHUNS

3.1 aunsal

- NodeMCU (ESP8266) V3

- 98 LCD 20x4 12C + 12C Interface
- Energy Module (PZEMO04t v3)
- a8 Micro USB

- TUstnsu Arduino IDE

- Hmosinluin

- analwl (F/F,F/m)

- Breaker

y naedelunUTZaNA

- WHUNIOILAS

- #@18 AC Power

- Pin Header

- Capacitor

- Switching Supply Module

- dénac

- Switch

- Diode 1N4002

- Resistor
3.2 /MIANTUUY
1.Anw1n15veuves Energy Module wag Library uqiildlunisiilusian

2.01599NUUVLHININTALaE NMALEAINATDY Smart Energy Meter

3. MedouRDae LCD 20x4 12C 141U NodeMCU (ESP8266) V3
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DII Z09T WIT

0@

Nodelcu v3

fritzing

U 3.1 msLdeusie LCD fu NodeMCU (ESP8266) V3
a. FeuldndinsWikanuasoniinie, Serial Monitor wazuennaiat Blynk
5. Wisuiflsurmitialdann Enerey Module fufinasialnil
6. NAFDUNITANUDY relay LarnN1SUANADUVOY buzzer
1. Lﬂﬂﬁﬂiud’ammmi Configuration Wi-Fi, Blynk tag Line

8. Tulusunsy Blynk latinnissaariunanagliiasasSidnamiavundionsuiiou uay

a

anunsatdandnsialiilaednlud® (Ft) 1 tnee Ft dugldaniulesuesnisivih wenand

nsiNdINTeINIUaTnTIMBSHIW Blynk

9. WeulAnlvdnsuisioud lnuagiruugdnily iaunalad

'
a

10. 1NEIUYDINTAIANANG UG IR Lﬁaﬁﬂé’qmuLﬁumf']ﬁﬂé’wuqqamﬁﬁmu@ﬁ

9

v v o o w a

Ama59LAnnu? wazaziiniswasllgsladinmasuiua i

11. v PCB lpanisansu ntinhluiausu uddnmeezdlau wizguazyinisinnd

gunsal

12. #d191nasRUNIalkaAUAIBLAY YiNsmanoulnainges
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31]17'; 3.2 Schematic

Jezang
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Oru
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B = =
0 [EEEBEE | e
T [ || EoCERReE
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sUN 3.4 nssauaelldnfukes
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NANISNAADY

4.1 n1seantuuskaitUataznieluy

4.1.1 N1999NUUUATILIN

&) &

[&f BUTTOM PCB¥

PANEL_20400.Al

187.0'1sq.omm.mm )\ Bg
l(%ﬁ 161.01109.5 mm*mm) |

i L

U 4.2 mseenuwuuneluy
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4.4 nsldgunsninudie (2)
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JUN 4.6 nsiAuaeLarveUnsal
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3‘1]'7; 4.7 nase Smart Meter

4.1.2 n1529nuuy PCB, nsvinddanaznisuilunaas

U7 4.8 daufeniiothluaniuanedsns
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sUT 4.9

31 Solder mask
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sUR 4.10 %




)4

38383H288888858

[
Q

Ul 4.12 PCB Tlasgunsaliaiaudn

®

40



eeeeee
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35U 4.13 Fuviag PCB

U7 4.14 msiauaneln
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U 4.15 1)1 PCB asndeiuazasiadeuniseusey

JUN 4.16 duthenadesiteanuiuulnl
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4.2 HNaN1INAADY

@ coms - o X

| Send

Ere
Frequency: 45.95Hz

pE: 0.87

18:24:11

Thu Nov 5 18:24:11 2020

Voltage: 220.70V
current: 0.202

Power: 35.30W

Energy: 0.095kWh
Frequency: 45.95Hz

pE: 0.87

18:24:13

Thu Nov 5 18:24:13 2020

v
< b

] Autoscr ow timestamp ewline - aud lear ou
Autoscroll [] Show timestar Newl || 115200 baud cl it

31]17'; 4,19 WERIANIY Serial Monitor

- = — - Q& \
— —

e -
.Il.:.. Y%5xn 2% v

5U7 4.21 JleldléiUnadnd Enerey Module

Y

aq



JUN 4.24 Aviiialianlugaiandenuuuwenmandy Blynk
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4.2.1 A3alAann Energy Module wW3auiiisunuiinasinlnia

A15197 4.1 Afiseléann Energy Module

a6

Afismléann Enerey Module

Voltage Current Power Energy PF
V) (A) (W) (kwh)
wauzlilasolan 2215 0.04 1.2 0 0.14
uzmelvaninay (Wawuesl) | 221.1 0.22 44.2 0.93
nugaelvaninay (Uauesd) | 221.2 0.26 56.5 0 0.99
yoszselnannfit 2153 8.02 1724.2 0 1.00
voszdelnannm i uasinay | 214.9 8.22 1765.0 0.1 1.00
Al 4.2 efidaldaniinesialnd
AnTiildaniimasialuii Voltage Current Power Energy
V) (A) (W) (kwh)
waszlsilanelvian 2216 0.03 1.6
vuzgelnaainay (Uatwesl) | 221.0 0.21 45.0
vuzgolvaninay (Uawess) | 221.1 0.25 56.4
vauzselranniduth 214.7 797 17121 0.03
sauzsolnannduiuazinay | 214.3 8.16 1750.4 0.05

4.2.2 wanlaannismanisanluilisainiassauiuninnnivuaty

AmuaAmasuasaalin 2500w Aadunseualdivinduussann 11.36A n1du

(% |
=1

Ymesnuluuszunas 1750W naasssslnanlaglgnisuinasdsi wenasenuuinnii

[

Aasugeanfinmunld Buzzer avsanag Relay din vinlvlaiiinszualva doina Reset

WWBLTUAUAITYINUTOY Smart Energy Meter Tyl
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SUT 4.29 %9970 Relay fn

4.2.3 N5\ aNmAaMeWIe nsuily Token Blynk wag Line
4.2.3.1 Wausarenielaanisiilunsaan azwiunenietedn AutoConnectAP

nniulvinaweuse awTunIgUui 4.30

09:27 al 4G %)

192168.4.1
AutoConnectAP

LogIn Cancel

AutoConnectAP

WiFiManager

Configure WiFi

Exit

No AP set

U7 4.30 ileideusieriu AutoConnectAP
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4.3.2.2 anuulving Configure WiFi ilenaualagiiliidonneeNdesnis

Founouazdlvieu Token Blynk uax Line Weotoudeyaiaiaudiling Save

IDSP_AIS &l
IDSP_AIS_Ext2 aal
IDSP_AIS_Ext aal
chutima 2.4G @l

DIRECT-00-HP DeskJet 5820 series a Jl

zhimi-airpurifier-mc2_miap51f2 al
Bright_minitel_FL4 aa
greyhouse3 aa
TP-LINK_AP_125E au
SSID

Password

[ J

iJau Blynk Tokenblynk token
[zh-HovHoFSB3VM_fuLijoNIrkagnUz._I J

iau LINE Tokenline_token
[ kQszMrSZbiByoeDF\BgOzsAnUBWtUXrgREWSst‘

5U# 4.31 msieudeevheuay Token

18:02 Al 4G |

192168.4.1
AutoConnectAP

< Login Cancel

Saving Credentials
Trying to connect ESP to network.
If it fails reconnect to AP to try again

3U# 4.32 Wevhnsieusalieuiosudd
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Tunsuwsn galulninnsi¥sumolnevie w19 LCD azlufa 1ile

WRUABLSEU 508Wa LCD Azhanananuuni

4.2.4 msudafaudrliiiulad Notify nndu uazillansuiioussuuazinn1ssian
IuugianasAlddnenmun Tagaunsaivuadl ft 13e Arluvduuds, Muuaduiiani

alisidauazimunamadnirgegald rrunwendndy Blynk

14:01 al T e

<29 © LINE Notify Q 3

@ Notify @it I G=as Tun

LR YA ANy 0.2
(uRnwdungan 40.88 W

@ Nofifyreatainaeaa sun 564
1 23i5¢( “1.‘.4 21 0.6Q s
WA TN-4078 1w ***

fy o a s AUR-811/256 4
23:5010)31134 2 40mtizn

@ Notifi gl
RN 2315077 9NN 2440
Wiy uniay 48,89/ 1#*s

RUN,0/1/2564

o~
Lo

@ Nofify: @l asaaTun
11112664381 23:50 un

344 wirs TR WLINNIEL

52. 29"
o P
e Leg T2 d
SR )RS
@ Notify: a7 lWHsasiug P
12/21256443871 23:50:2 9117
40T wia s INEUNIEY

= Aigy

i R

JUN 4.33 nMsudadouanbrlinunisladl
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19:58 ol T .

1

< 26 © LINE Notify Q 3
65.58 UM ***

@ Notify: AW azan Tuh
27/1/2564 1aa1 23:50:2 3w
7.47 wins s mnuduniay
65.64 um ***

@ Notify: enlw¥nadsan Jun
28/1/2564 11a123:50:2 Fjuan

7.48 wine WuduEunady
65.66 un ***

T

@ Notify: a1l azan R
29/1/2564 1181,23:50:0 37

65:68\um 7+

=
Ve drday |

@ Notify: dinaazdaann ]
31/3(2564 | 1aa 23i50°1 gy
772 oAt smaduntay
LIOVIRs R ) R

N e

31/1/2564 [\aa7 28:55:0g8913

272438 g dunyad L

66.487 M s ULy Reset KW 98
| £ 0y rrhinsvapusa Flsidal )
| indagrtet

%

@_...,..(’lfg o
Notifye@adpinasan dun l
%

UM 4.34 Wensuifoussuuagimssdndnlud@inunaiiinuent

Tunflaelinian 23.55 . kavagyinswkaaiaulmglan e

A1 ft visorliihwysiutuasiinsasunUainng 4 hau AaTuaeiinIsne
Tl anansassanlianuendndu Blynk lnean ft anunsaglaainiuledeesnisivil wenand
% U

N13A9A1ARUGeEn JunlasnaindesnislisruuTdatunainsansdlaannuenaiady

Blynk Lyunu
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Alr

STUULSNYINNU

!

ON

31]‘17; 4.35 n3magn ft, Max Power, datetime #1u Blynk

b

Line Notify 23.50

- 0.83 KWh

JUN 4.36 Llefanaudusiauludlay
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WaAndsuAuaAIn I muald Siadazdnannuuazinisuawdaulddilatiin

[ '
= 1

Over Power uazaladalu Blynk 91U Over Power ¢ia3uit 4.37

Over Power

JUN 4.37 ilerasnmufuafidivuald

4.2.5 nagauina i laeiausanuwes

e ———
[ D mrara i i v
E=— R 3

JUN 4.38 M3eusedinesitniuglninu
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mnegeuineiliiuues Panasonic 18,038 U7y

DATA Al

STUULBNYINY

{

ON

JUN 4.40 nsiaanliihvneninnsldnunesiluszesiian 1 Falus
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- 4
B nsendoyameussinuns

Uszanliin | Ussianii 1.1 Ghuegende (Snsund)

Yszngldlniih | Uszianit 1.1.2 Twdaanuluiifu 150 miesdeifeu v
Uszdndou | wwou v WA 2564 v
AsUSudasan nsinlnednlusia (F) 11532 | @med/ming
useulai | usasiu 22-33 Alalast v
glglnihiivsanunisldwdsanului 2w

@ nadmwinisuszinans

1.1.2 SrsUnd Vanannslindsemiliffiuadi 150 wioreifeu

doudt 1 Alwingu

Amderulni 6.50 uUm
Ausms 3822 ym
Al 44.72 um

. - . ~
dauil 2 Anlwi s (F)
Fuunasuluih x A1 Fy -0.31 um

, oo 3 - O
N 3 MNBYAATNN 7%

(Alwilisu + A F) x 311 um
7/100
sl 47.52 vm

U7 4.41 msdnaliihondulasiseansini (1)
NIUN 4.40 wae 4.41 arlwihiildannmsinelnihuaendnisldnuuesidu

J¥yLLIan 1 %’aimﬁmﬁu@u 47.20 U kay 47.52 v mmé’ﬁu mﬁlﬁﬁmmmamﬂ%auﬁm
1 0.67%

U 4.42 nstaalihwaeninnsldnunesilusyesiian 2.30 $alus
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B nsendeyaiouszanmnis

Vsl | szt 1.1 thuegerde (Snsund) v

st | Ussiomdi 1.1.2 Tindealulniu 150 miseroifiau

Uszdufiou | Luwneu v we. 2564 v

msUSudasAlvihlasdalul@ (F) 41532 anwA/miie
usadulwli - wsedu 22-33 Alalad v

glilwidiusunnnisTdwdaanlia 5 i

vhnsde || Gusulwi

@ nadwinsuszanans

1.1.2 $as1Und Wnamsliwdssnilviitufunds 150 meseiou

dhuft 1 vlvifngnu
Ammdaanluia 1624 UM
AU 3822 um
TuAlnsigu 5446 UM

il 2 Arlwidunls (F,)
Saundaulili x a1 Fy -0.77 um

douit 3 dmdyaduin 7%

(@1lrlfgu+ A1 Fo x 3.76 un
7/100
suludnlni 57.45 um

U7 4.43 msdnaliihondulasveansini )

WazINIUN 4.42 wag 4.43 Aalrlfiiliannnisinalnivaeniinisldaunes
Wuszegiaan 2.30 Talusdnludu 57,43 uin uay 57.45 UM anuday A7 lEEAIINAAIN
waauAndy 0.03% avwiuladia1fi1filaain Smart Enerey Meter Auailusiiiawialaain

Huladuasnisiuddudelndife i
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asunanIsALHuIY

5.1 @3unan1ivnay

Tssuiiazudsoenidu 2 drufedruvosendauasuazeesnuas druvesonsauas
Usznaulueuein NodeMCU Version 3 Tngidleusiaffuae LCD wazlugainndson ludimuvos
go31ua51d Arduino IDE tHusdanisTy NodeMcu Maulaesuanlugainndanueenin
Wuengsia wsenu A18997U WA WALLARIKNARBNNIe Serial Monitor, 99 LCD hazanunse
QLLUUL%Sa‘lV}ﬁIﬁUULLaW‘WéLﬂsﬁj‘u Blynk wazdin1sidauldnlid Relay 69, Buzzer Aaudiaan
maslnihannninmasiiigen

nmnaaesd efuranlugatandunuuds dunieudsuiumildaniinesia
T am15197 4.1 wasas1eil 4.2 wazdlodnanesidunaunainadeunuinaiils ay
AanLAAouLEntes Tnofmas inlni1aglalduandn Power Factor IWiu deufninen
ARIALARBLAAINNTSTIAT Power Factor LAy waganfiuansu Blynk Sawvinfueniiiald
NP TANGIY

Tuduvesansawnls lnaanwuu PCB, apnwuunaadwazutintalng lnedinnseanwuy PCB
Tanunsaldlamu NodeMCU Version 2 Wag Version 3 4enainiiinisandu Solder mask asuy
PCB Favradosiusassasarnnisdudatuainiadsauisarlinineandndusazdesiunis
Fansas Snadfeeliinesetanisnde

AUVD9TOTIUNS TASIRLNSRIANTTT auseeYnY, MsuaaFauan s U
a1l Msseiunaidesnisiifinessidnsnlua, ﬂﬂi%@ﬁwﬁ'}é’wuqqqmLLazmiﬁmumﬂ'ﬂ ft il
aEzmInAensld By @wsossenruwendndy Blynk 18 Tnglideslusunsyl

I = Iaa I o 1% =
NNATY waztieanatdumesiafansaunlulglanny

5.2 327150INaN1SNAABDY
5.2.1 Tatuiulunisyinngss Smart Meter
5.2.2 wutlgnn Compile s, Library unsdaldaulils vinlildinanlunis@nuinasy

wAladgmiuu
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5.2.3 wutlynn Watchdog w09 ESP8266 @aluanunsaudluly denalvuisnsalineias
N3 Fovinsitausedumasiialulddldaulaniulni

5.2.4 nsidwesiudedudliuinnududeunazdunsie seddanusydinseitedns

10 waztllosannuesniunszuanin aelwildiulsisdivunlngsessunseudlieas
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UTIUIUNIA

Arduino IDE//(2563).//Arduino IDE.//auduiile 5 fueneu 2563./21n

https://poundxi.com

Arduino IDE//(2563).//Arduino IDE.//Aufuiile 5 flugneu 2563,/470

https://www.netinbag.com/th/internet/what-is-an-arduinoreg-ide.html

Tnseaselusunsuaed Arduino//(2563).//Arduino IDE.//Auduiiie 5 fusneu 2563/

3710 https://www.myarduino.net

N5l UUBSA Wemos D1 mini//(2563).// Wemos.//auduiila 10 fugneu 2563,/210

http://www.iot.codemaobiles.com

TAs9adnanwn C4//(2563).//C++.//Audiile 11 naiay 2563,/270

http://marcuscode.com/lang/cpp/program-struct

Energy Module//(2563).//PZEMO04t V3//dufuiile 18 nanasl 2563,/27n

https://innovatorsguru.com/pzem-004t-v3/

12C//(2563).//12C.//Aufuile 3 NAINEY 2563,/370
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Code Nlgu

// WiFi manager //
#include <ESP8266WiFi.h>

#include <ESP8266WebServer.h>

#include <WiFiManager.h>

#include <FS.h>

#include <DNSServer.h>

#include "ArduinoJson.h"

// Line Notify //
#include "TridentTD_LineNotify.h"

char line_token[45] = "k96mzMr32biBy06DFIBgOzsAnUBWtUXreREW3sVw2jY";

String LineText;

String stringl = "A1lnihazau Juil "

String string2 = "/";

String string3 =" 41uAU "

String stringd = " w8 B uauituria ”

String string5 = " UM SEUUYINANS Reset kWh = 0 uad **lvinsiageunn Ft Usyafoumag** ",
String string6 =" U *** "

String string7 =" 181 "

String string8 ="

o

String string9 = "vauzfimasluiAuaifnunli";




// Blynk //

#define BLYNK _MAX_ SENDBYTES 1200

#include <BlynkSimpleEsp8266.h>

#define BLYNK DEBUG

#define BLYNK PRINT Serial

int blynkisDownCount = 0;

char blynk token[34] = "Zh-HOVHIFS63Vm_ fulijcNIrK3gnU2 I
BlynkTimer timer;

char server[] = "oasiskit.com";

int port = 8080;

// PB Reset & PB AP Config //
#define DO 16 // 14l LED @ v03uasn MCU ESP8266 Tudldnyandlvinszniu anu

Code M8y

#define D3 1 // 16 0ulunn et AP Config ldnianusiosnisvesld

#include <Wire.h>
#include <LiquidCrystal_12C.h>

LiquidCrystal_12C lcd(0x27, 20, 4); // #af Address va3gUnsaive LCD Aflnnsdeusouuu 12C

// NSLAUAT 91N WiFimanager //
bool shouldSaveConfig = false;
void saveConfigCallback () {

Serial.println("Should save config");

shouldSaveConfig = true;




#include <EEPROM.h>

// PZEMOOAT V3
#include <PZEM004Tv30.h>

#define lcd_SDA D2

#define lcd_SCL D1

#define lcd_RX D6

#define lcd_TX D7

#define buzzer D5

#define Relay D8

int relayState = 1,

PZEMO004Tv30 pzem(D6, D7); // 12(D6)=RX, 13(D7) = TX
//8uUssuen Ft 970 Blynk sy EEPROM

float Ft;

String Ft_1;

float Ft_2;

//Fwuussuen Jufi n Blynk sufuly EEPROM

float Rst_D;

String Rst_D1;

float Rst_D2;

//fuUssum Falus 990 Blynk ufiuly EEPROM

float Rst_H;

String Rst_H1;

1/




float Rst_H2;

//fudssue und a1n Blynk siAulu EEPROM
float Rst_M;

String Rst_ M1;

float Rst_M2;

//8uUs5uen MaxPower 211 Blynk diAuly EEPROM
float Set MP;

String Set. MP1;

float Set. MP2;

//Fndssuen anliuszdisou

float Electric_bill;

float kWh 1,

float kWh_2;

float kWh_3;

float kWh_T;

float kWh_T1;

// nAdsl Reset kWh a7 Blynk

//

int Blynkreset_kWh;

WidgetLED led rst kWh(V12)//a ON ilenatudndly 5 Junii

//

// nAUl ON/OFF 271 Blynk
int Blynk _CB;

WidgetLED led CB(V31);




//pivuansds Line wAnsaie sarfufidaenann Blynk
int Line_status = 0;

int Line_statusl = 0;

/578U YT 1At 23.50u.

int Linel3 status = 0;

int Linel3 statusl = 0;

int countcheck Blynk = 0;

float energyl,;

float energy2;

#include <time.h>

int timezone = 7 * 3600; //gly'ﬂﬁ’] TimeZone mutaanUsesndbng

int dst = 0; //mnunea Date Swing Time

BLYNK_WRITE(V10) {
Ft_1 = param.asString(); //3updaAd1u91n Blynk 113 iiuluguiuu String
Ft 2 = Ft_1toFloat(; //wUasAn9n String tUu Float

/rgeiivinlunsdd Lildewsiedu Blynk Adsaunsaganvimunlaegngnies usinnassniinisiasusn

Ft Jun s il zdesgnivuadmig Blynk 1nAss

FEPROM.put(0, Ft_2); //Fuen Ft_2 My Float aslu Address 0
EEPROM.commit(); //AUMsidsy

Ft = EEPROM.get(0, Ft_2); //871 A1 Ft_2 A Float 970 Address 0
Serial.println(Ft); //wansAn Ft Tu Serial Monitor

lcd.clear();




lcd.setCursor(0, 1);
led.print("...... Sync Ft .....");
lcd.setCursor(7, 2);
led.print(Ft, 3);
delay(2000);

lcd.clear();

}
BLYNK_WRITE(V20) //Reset KWh Automatic aarfuil fisann Blynk i iaes
{
Rst D1 = param.asString(); //5upndaannuann Blynk 1w siuluguuuu String
Rst_D2 = Rst D1 toFloat(); //wlasanann String 18 Float

v
o

//gailvingulunsaln Wilaweusanu Blynk Agtaunsa Rst A1 kWh 1 usnnasendnisiaeusn fu 1an

ADIYNIUAATIHIY Blynk 11nASS

EEPROM.put(20, Rst_D2); //\88uAT Rst_D2 7w Float aslu Address 20
EEPROM.commit(); //AUN13UEY

Rst_D = EEPROM.get(20, Rst_D2); //87u @ Rst 2 Tillu Float 270 Address 20
Serial.println(Rst_D); //u@n9an Rst T Serial Monitor

lcd.clear();

lcd.setCursor(0, 1);
led.print("Sync Auto Rst By Day");
lcd.setCursor(6, 2);

lcd.print("Day : ");

lcd.setCursor(12, 2);




lcd.print(Rst_D, 0);
delay(2000);

lcd.clear();

}
BLYNK_ WRITE(V21) //Reset kWh Automatic aadalus #inea1n Blynk iuades
{
Rst H1 = param.asString(); //5uandamnuann Blynk Wi sfiuluguuuy String
Rst_H2 = Rst_H1.toFloat(); //udasAnann String LU Float

v
[

//gailvinvulunsali lildwensaiu App Blynk Afanunsa Rst A1 kwh 16 usnnassninisideusn fu

81 AARIYNMUAATIHIU lynk 11)NASS

EEPROM.put(30, Rst_H2); //ReuA Rst H2 7 Float ashu Address 30
EEPROM.commit(); /AN 8N

Rst H = EEPROM.get(30, Rst H2); //87u @ Rst_H2 #du Float 970 Address 30
Serial.println(Rst_H); //W@n9A1 Rst T4 Serial Monitor

lcd.clear();

lcd.setCursor(0, 1);
lcd.print("Sync AutoRst By Hour");
lcd.setCursor(5, 2);
lcd.print("Hour : ")
lcd.setCursor(12, 2);
lcd.print(Rst_H, 0);

delay(2000);

lcd.clear();




v

BLYNK_WRITE(V22) //Reset KWh Automatic snsundi fiseann Blynk iduades
{
Rst M1 = param.asString(); //5uAdearuann Blynk 11un iuluguuuu String
Rst_M2 = Rst_M1.toFloat(); //wlasAnan String 18u Float

v '
v aa

/reiivinulunsdi Lilddeusiadu Blynk Aidsanunsa Rst A1 kwh 16 wivnasafifinnsideusn u

a7 AwABINAMUAAINIY Blynk 119nATS

EEPROM.put(40, Rst _M2); //euen Rst_ M2 78y Float aslu Address 40
FEPROM.commit(); //3UN3TY

Rst M = EEPROM.get(40, Rst M2); //87u @ Rst_M2 7iu Float 370 Address 40
Serial.println(Rst_M); //u@mspn Rst Ty Serial Monitor

lcd.clear();
lcd.setCursor(3, 0);
lcd.print("Sync Auto Rst");
lcd.setCursor(5, 1);
lcd.print("By Minute");
lcd.setCursor(4, 2);
lcd.print("Minute : ");
lcd.setCursor(13, 2);
lcd.print(Rst_M, 0);
delay(2000);

lcd.clear();




BLYNK WRITE(V23) //Setting MaxPower 310 Blynk

Set_MP1 = param.asString();  //3ufndananuain Blynk wan wivluguiuu String
Set MP2 = Set MP1.toFloat(); //uUasd1ain String t¥u Float

EEPROM.put(50, Set_MP2); //\@euAn Rst MP2 78y Float aslu Address 50
EEPROM.commit(); //3UN15WEY

Set MP = EEPROM.get(50, Set MP2);  //87u ¢ Rst MP2 fdlu Float 91n Address 50
Serial.println(Set_MP); //wan3A1 MaxPower Tu Serial Monitor
lcd.clear();

lcd.setCursor(2, 1);

lcd.print("Setting MaxPower"),

lcd.setCursor(3, 2);

lcd.print("MaxPower = ");

lcd.setCursor(14, 2);

lcd.print(Set MP, 0);

delay(2000);

lcd.clear();

BLYNK_WRITE(V11)//Reset kWh a1ellu 5 3undl 99 Blynk

int pinValue = param.asint();

if (pinValue == 1) {

Blynkreset kWh = 1;




if (pinValue == 0) {

Blynkreset kWh = 0;

BLYNK_WRITE(V30) { // ON,OFF Energy Meter
int pinValue = param.asint();
if (pinValue == 1) {
Blynk CB = 1;

digitalWrite(Relay, HIGH);

if (pinValue == 0) {
Blynk CB = 0;

digitalWrite(Relay, LOW);

}
}
1/ //
/, void setup //
// //

void setup() {

//~—---10 NODE MCU Esp8266-——//

pinMode(DO, OUTPUT);  //fvualuualdarulsiiuen DO wuvn dygnadlel Tuantganeg

pinMode(D3, INPUT_PULLUP)y/fuunlnualdarulitiuen D4 10uwn nadu A \lasarn AP config




pinMode(buzzer, OUTPUT);
pinMode(Relay, OUTPUT);
digitalWrite(buzzer, LOW);
digitalWrite(Relay, HIGH);
// W LED vavumdfurion
digitalWrite(DO, LOW); //l¥ivasa LED @vduneu
Serial.begin(115200);
Serial.setDebugOutput(true);
EEPROM.begin(512);
//Foamsliigin an Ft iy Float ffulu EEPROM il = ddnfigniiausinann Blynk
Ft = EEPROM.get(0, Ft_2);
Serial.print("Ft in Void setup : ");
Serial.println(Ft);
Serial.println(Ft_2);
//FoemslonEin e Juil My Float MAulu EEPROM Tl = Aitgndeusnann Blynk
Rst_ D = EEPROM.get(20, Rst_D2);
Serial.print("Day in Void setup : ");
Serial.printin(Rst_D);
//FoemslrEin fn Halus My Float AAvly EEPROM dlAn = Anfigniousnann Blynk
Rst H = EEPROM.get(30, Rst_H2);
Serial.print("Hour in Void setup : ");

Serial.println(Rst_H);




//fioamsliEin e wdl My Float fifiulu EEPROM diAn = dnfignileusnann Blynk

Rst M = EEPROM.get(40, Rst_M2);

Serial.print("Minute in Void setup : ");

Serial.printin(Rst_M);

Set_MP = EEPROM.get(50, Set_ MP2);

Serial.print("Setting MaxPower : ");

Serial.println(Set_MP);

lcd.init();

lcd.clear();

//read configuration from FS json

Serial.printin("mounting FS...");

if (SPIFFS.begin()) {
Serial.println("mounted file system");
if (SPIFFS.exists("/config.json") {

//file exists, reading and loading

Serial.println("reading config file");

//uanatanuly Serial Monitor

//wanavaninuly Serial Monitor

//wanatannly Serial Monitor

File configFile = SPIFFS.open("/configjson", "r");

if (configFile) {
Serial.printin("opened config file");

size_t size = configFile.size();

) ’

// Allocate a buffer to store contents of the file.

std::unique_ptr<char[l> buf(new charsize]);

configFile.readBytes(buf.get(), size);




DynamicJsonBuffer jsonBuffer;
JsonObject& json = jsonBuffer.parseObject(buf.get());
json.printTo(Serial);
if (json.success()) {
Serial.printin("\nparsed json"); //uanstonalu Serial Monitor
strcpy(blynk_token, json["blynk_token'D);
strcpy(line_token, json['line_token"]);
}else {

Serial.println(*failed to load json config");  //uansdoaanailu Serial Monitor

}else {

Serial.println("failed to mount FS"); //a@nsdaminalu Serial Monitor

//end read

// d519%pNUTe9

//

WiFiManagerParameter custom_text0("<p> </p>");
WiFiManagerParameter custom_text1("<label>Uau Blynk Token</label>");

WiFiManagerParameter custom_text2("<label>Uau LINE Token</label>");

// 4519704
WiFiManagerParameter custom_blynk_token("blynk", "olynk token", blynk_token, 34),

WiFiManagerParameter custom_line token("LINE", "line_token", line_token, 45);

//




//WiFiManager

//Local intialization. Once its business is done, there is no need to keep it around
WiFiManager wifiManager,

//set config save notify callback
wifiManager.setSaveConfigCallback(saveConfigCallback)

// SE9AAU YaMAUYeY + Fo9

wifiManager.addParameter(&custom_text0);
wifiManager.addParameter(&custom_text1);
wifiManager.addParameter(&custom blynk token);
wifiManager.addParameter(&custom_text2);
wifiManager.addParameter(&custom line_token);
delay(1000);
for (int i =5;i>-1;i-){ // Tunaineeviad 5 wnvineunadu AP Config

digitalWrite(DO, HIGH);

delay(500);

digitalWrite(DO, LOW);

delay(500);

Serial.print (String(i) + " ");

if (digitalRead(D3) == LOW) {
digitalWrite(DO, LOW);
Serial.println("Button Pressed");

wifiManager.resetSettings();  //lf&narn SSID wax Password fivaetufinly

//




if (IwifiManager.autoConnect("AutoConnectAP")) {
Serial.println("failed to connect and hit timeout");
delay(3000);
//reset and try again, or maybe put it to deep sleep

ESP.reset();

delay(5000);

Serial.println(": Connected.......OK!)");
strcpy(blynk token, custom blynk token.getValue());
strcpy(line_token, custom _line_token.getValue());
//save the custom parameters to FS
if (shouldSaveConfig) {

DynamicJsonBuffer jsonBuffer;

JsonObject& json = jsonBuffer.createObject();

/7

Serial.println("saving Blynk config");
json["blynk token"] = blynk token;

File configFile = SPIFFS.open("/config.json", "w");

//
Serial.println("saving line config");

json['line_token"] = line_token;




File configFilel = SPIFFS.open("/config,json", "w");

//
if (lconfigFile) {

Serial.println("failed to open config file for writing");

json.printTo(configFile);
configFile.close();
json.printTo(configFilel);

configFilel.close();

1/

//wa@nsdamnuly Serial Monitor

Serial.println();
Serial.print("local ip : ")
delay(100);
Serial.printin(WiFi.locallP());
delay(100);
Serial.print("SSID "
delay(100);
Serial.println(WiFi.SSID();
Serial.print("Password : ")
delay(100);
Serial.printn(WiFi.psk();

/7

4

//




Serial.printtn();

//Print iilolwanAiduiinl iSseguiell
Serial println("werinAittusinl iSseguiela);
Serial.print("Blynk_token =");
Serial.println(blynk_token);
Serial.print("Line_token =");
Serial.println(line_token);

LINE.setToken(line_token);

/7 //

configTime(timezone, dst, "1.th.pool.ntp.org", "0.asia.pool.ntp.org", "3.asia.pool.ntp.org"); //uans

na1taguu AsanServer
while (time(nullptn) {  //3U3undy ALIa1 Agnded uiideUdesesniy

delay(500);

Blynk.config(blynk token, server, port);

//3umsiionsie Blynk Server *sxex gy Server local
timer.setinterval(30000L, reconnecting);

led.init();

lcd.backlight();

lcd.setCursor(5,0);  lcd.print("PROJECT 4C1");
lcd.setCursor(4,1);  lcd.print("Smart Energy");
led.setCursor(7,2);  led.print("Meter");

lcd.setCursor(5,3);  lcd.print("GROUP 6321");




delay(5000);

lcd.clear();

}

/! //
/ void Loop //
/! //

void loop() {
[mmmmemmenee WEIALIAT —--rmmommmmmmmmee //
time_t now = time(nullptr);
struct tm* p_tm = localtime(&now);

String now_time ="

now_time = now_time + p_tm->tm_hour;

nwon,
<)

now_time = now_time +
now_time = now_time + p_tm->tm_min;

now_time = now time + "
now_time = now_time + p_tm->tm_sec;
String now_day ="

now_day = now_day + p_tm->tm_mday;

now_day = now_day + "/";

now_day = now_day + (p_tm->tm_mon + 1);

now_day = now_day +"/"

// hour
// hour:
// hour:min
// hour:min:

// hour:min:sec

// day

// month

now_day = now_day + (p_tm->tm_year + 1900 + 543);  // year

String dateTime = now_day + "

// day-month-year




lcd.setCursor(0, 3);

//da 0 nsahduay T Wou vy, il Aundl ffen

if (p_tm->tm_mday < 10) {
led.print("0");
lcd.print(p_tm->tm_mday);

} else lcd.print(p_tm->tm_mday);

led.print(/";

if ((p_tm->tm_mon + 1) < 10) {
led.print("0");
led.print((p_tm->tm_mon + 1));

} else lad.print((p_tm->tm _mon + 1));

led.print(//);

lcd.print((p_tm->tm_year + 1900 + 543 - 2500));

lcd.setCursor(12, 3);

if (p_tm->tm_hour < 10) {
led.print("0");
lcd.print(p_tm->tm_hour);

} else led.print(p_tm->tm_hour);

led.print();

if (o_tm->tm_min < 10) {
lcd.print("0");
lcd.print(p_tm->tm_min);

} else led.print(p_tm->tm_min);




led.print(");
if (o_tm->tm_sec < 10) {
led.print("0");
lcd.print(p_tm->tm_sec);
} else lcd.print(p_tm->tm_sec);
if (Blynk CB == 1) {
Blynk.virtualWrite(V0, "suuisuyinen’);

led CB.on();

if (Blynk CB == 0){
Blynk.virtualWrite(VO, "POWER OFF");
led CB.off();

}

// nauann Blynk 5 3undl 1o Reset kWh nafnsaundt LED assiy

if (Blynkreset kWh == 1) {
led_rst_kWh.on();
lcd.setCursor(5, 3);
lcd.print((char)0x20);
lcd.print((char)0x20);
lcd.print((char)0x20);
lcd.print((char)0x20);
lcd.print((char)0x20);

Blynk.virtualWrite(VO, "$n15 RESET szuu");




delay(3000);
pzem.resetEnergy();
led rst_kWh.off();

ESP.restart();

if (Blynkreset kWh == 0) {
led rst_kWh.off();
}

// Reset kWh wuu Auto Tagnisseaunain Blynk Inesfulily EEPROM aeae3es wuudi 3 nsel

Uszdheu
// @4 Line 1 AS9MUY ASEUSEIeeu 91nUUSTUUY Restart

if (Rst_ D == p_tm->tm_mday && Rst_ H == p_tm->tm_hour && Rst M == p_tm->tm_min &&
Line_status == 0) {

//loop Yosfuniseruaalals
loop?9 :
energy2 = pzem.energy();
if (isnan(energy?2)) {
delay(1000);

goto loop9 ;

LineText = stringl + now_day + string7 + now_time + string3 + energy2 + stringd +
Electric_bill + string5;

v
7

J/atninazan Sui x/xox 1380 xxex 318U 2.65 e LU uiuRuiedy 49.78 um




//380U¥IN1S Reset kWh = 0 ud? **¥lsinsivdeuan Ft Ussdifounig**
LINE.notify(LineText);

delay(200);

Blynk.virtualWrite(VO, "ag RST seuuly 11191,

J/Serialprintin('reset kWh")gfuas Reset 91 il 1 wnitdl uavenidnauninasiuuniflm
Line_status = 1;

Line_statusl = 0;

else if (Rst_ D == p_tm->tm _mday & & Rst H == p_tm->tm hour & Rst M == p tm-
>tm_min && Line status == 1) {
delay(10);

Line_statusl = 1;

//mdndslay w@Sauan 8n 1 undl Tiseuu resetEnergy Lag Restart
if (Rst_M I= p_tm->tm_min && Line statusl == 1) {

delay(10);

Line_status = 0;

delay(1500);

pzem.resetEnergy();

delay(1500);

ESP.restart();




// @4 Line 1 a¥awindu 23.50 u.

if (p_tm->tm_hour == 23 && p_tm->tm_min == 50 && Linel3 status == 0) {
Blynk.virtualWrite(VO, "Line Notify 23.50");
delay(100);

loop11 :
energyl = pzem.energy();
if (isnan(energy1)) {
delay(1000);

goto loop11 ;

LineText = stringl + now._day + string7 + now. time +
string3 + energyl + stringd + Electric_bill + string6;

LINE.notify(LineText);

delay(200);

Linel3 status =1,

Linel3 statusl = 0;

else if (p_tm->tm_hour == 23 && p_tm->tm_min == 50 && Linel3 status == 1) {
delay(10);

Linel3 statusl = 1;

if (p_tm->tm_hour == 23 && p_tm->tm_min == 51 && Line13 statusl ==1){

delay(10);




Linel3 status = 0;

//-mmmev WARIAT {199 VB3 PZEM
float voltage = pzem.voltage();
lcd.setCursor(0,0);
led.print("V");
lcd.setCursor(3,0);
iflisnan(voltage)}

lcd.setCursor(5,0);

lcd.print(voltage, 1);

Blynk.virtualWrite(V1, voltage);
float current = pzem.current();
lcd.setCursor(12,0);
lcd.print("A");
lcd.setCursor(16,0);
if(isnan(current){

lcd.setCursor(17,0);

lcd.print(current, 2);
Blynk.virtualWrite(V2, current);
float power = pzem.power();

lcd.setCursor(0,1);




led.print("W");

if(power < 10) lcd.setCursor(5,1);
else if(power < 100) lcd.setCursor(4,1);
else if(power < 1000) lcd.setCursor(3,1);
else if(power < 10000) lcd.setCursor(2,1);
else {

lcd.setCursor(5,1);

lcd.print(power, 1);
Blynk.virtualWrite(V3, power);
float energy = pzem.energy();
lcd.setCursor(12,1);
led.print("U";
iflenergy < 10) lcd.setCursor(17,1);
else iflenergy < 100) lcd.setCursor(16,1);
else iflenergy < 1000) lcd.setCursor(15,1);
else {

lcd.setCursor(17,1);

lcd.print(energy, 1);
Blynk.virtualWrite(V4, energy);
float frequency = pzem.frequency();

lcd.setCursor(0,2);




led.print("Hz");
lcd.setCursor(4,2);
if(isnan(frequency)X

lcd.setCursor(5,2);

lcd.print(frequency, 1);
Blynk.virtualWrite(V5, frequency);
float pf = pzem.pf();
if (isnan(pf)) {
Blynk.virtualWrite(V6, 0);
}else {
lcd.setCursor(12,2);
lcd.print("PF");
lcd.setCursor(16,2);
led.print(pf, 2);

Blynk.virtualWrite(V6, pf);

// overpower();
if (power - Set_ MP >= Set MP/5) { //énseuasnnninnszuaiiivunly buzzer avsauag relay azdin
LineText = string9;
LINE.notify(LineText);
delay(100);

Blynk.virtualWrite(VO, "Over Power");




digitalWrite(buzzer, HIGH);
delay(150);
digitalWrite(buzzer, LOW);

digitalWrite(Relay, LOW);

relayState = digitalRead(Relay);
if (relayState == 0) {

led.clear();

lcd.setCursor(5,2);

lcd.print("OVER POWER");

delay(5000);

lcd.clear();

}
//1.2 dasrundviinanmstdndsnuluinfundt 150 vdaesdehou
/AR Ussiam 1125 Ae Tlniihui 150 mite/iey sasieusms 38.22 um/ieu
//1 - 150 wiheay 3.2484 Um
if (energy >= 1 && energy <= 150) {

kWh 1 = energy * 3.2484;

if (energy > 150) {

KWh 1 = 150 * 3.2484;




//vhedt 151 - 400 wiagay 4.2218 U
if (energy >= 151 && energy <= 400) {

KWh 2 = (energy - 150) * 4.2218;

if (energy > 400) {
kWh 2 = 250 * 4.2218;
/7601 —~> whwag 4.4217 UM
kWh 3 = (energy - 400) * 4.421T,;
}
J/senlineiiaae
KWh T = kWh 1+ kWh 2+ KWh_3;
KWh T1 = KWh_T + 38.22 + (energy * Ft);
Electric_bill = kwh_T1 + (kwh T1* 0.07);
Blynk.virtualWrite(V7, Electric_bill);
countcheck Blynk ++;
if (countcheck Blynk ==2){  //vn¢ 3 3W¥1 A temp + humid 1 afs

check_Blynk();

if (countcheck Blynk ==3){  //Mn9 3 Ju1#l 1A temp + humid 1 ¥

countcheck Blynk = 0;

timer.run(); //lianveg Blynk vnenu

delay(2000);




void check Blynk() {

if (Blynk.connected()) {
Blynk.run();
digitalWrite(DO, LOW);
}else {
digitalWrite(DO, LOW);
delay(200);
digitalWrite(DO, HIGH);

delay(100);

void reconnecting() {
if (1Blynk.connected()) {
blynklsDownCount++;
BLYNK LOG("blynk server is down! 9%d times", blynklsDownCount);

Blynk.connect(5000);

BLYNK_CONNECTED() {

Blynk.syncAll); /ﬂﬁ%ﬂﬁsﬁayjaﬁgwumqmmﬂ Blynk Server
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Shenzhen Hi-Link Electronic Co., Ltd Hi-Link

1. Ultra-small Power Module

3W ultra-small series of power module is a small volume, high efficiency module power supply
designed by Hi-Link Electronics. With the global input voltage range, low temperature rise, low power
consumption, high efficiency, high reliability, high security isolation and so on. Has been widely used in

smart home, automation, communications equipment, instrumentation and other industries.

2. Product Model

Output Output

Dimension Output power
voltage current

(MA)

&S ¢ 2N

HLK-PMO3 — AV NG B~ £ 10\

HLK-PMO1 {g, 3 L8 600

HLK-PM09 3;%2 P ‘%W %% W%% 39\3(%3 \\ Need customize
UE 1}’ 3 12 250

(mm)

HLK-PM12

3. Product Features

1. Ultra-thin, ultra-small, the industry's smallest volume;

2. Global universal input voltage (90 ~ 245Vac);

3. Low-power, green, no-load loss <0.1W;

4. Low ripple, low noise;

5. Good output short circuit and overcurrent protection and self recovery;

6. High efficiency, high power density;

7. Input and output isolation voltage 3000Vac;

8. 100% full load aging and testing;

9. High reliability, long life design, continuous working time is greater than 100,000 hours;

10. Meet UL, CE requirements; product design to meet EMC and safety testing requirement;

11. Using high-quality environmentally friendly waterproof plastic potting, moisture, vibration, water
and dust to meet IP65 standards;

12. Economic solutions, cost-effective
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13. No external circuit to work

14. 1 year quality guarantee period.

4. Environmental Conditions

Storage

C
temperature

&
Thermal methods // —A-Natlfal &“ngp (_ e A- \\

Altitude I I 12\ ,‘Y %W WF%NY

A

5. Electrical Characteristics

5.1. Input characteristics

Project Name Technical Requirements “m

Input voltage range 85-264 Or 70-350Vdc

SR ULULLRITIEY 13VIEINd UL d6t TV UT 1 173 0N I‘LALW(’JT] IRETTY 16V TN LEJUUEU [PILVIU TR U b0 UI S bV UPI LT

Inputi UShiﬁQ"th g v ¢ da

‘lr\f\ncn M AN aXa il MO hQQQ"\QIQI oomnlla'f'\ ulolr‘\aorﬁ 11 Mo M"\ ef\fﬁ nrﬂ ob ulﬁf\mlr‘\ Qlf\(\d’\cot\nr\caana r\nc‘ouﬁ"]a
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Input soft start

Input high voltage
Vin=220Vac, output full load=70 %

efficiency

Note: Test at room temperature

5.2. Output characteristics (3.3V/1000mA)

Project Name Technical Requirements m

Full load rated qtq

voltage

Load regulation

Switch overshoot
(Rated input voltage, output plus 10% load) <5 %Vo

amplitude

NINNTIEULRI ) VINEIUW BAYINTATHN VAR UAILUD YT LaZH BN NBIEONLY TUBNLD T G 13IVIAFIINVINNTIUTL

Output short circuit Direct output when the normal short-circuit, short “ Undamage
This,. material is res for commercial :
protelgtlonate ~ cireuit removed automatically resume normal work 4
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5.3. Output characteristics(5V1600mA)

Pro;ect Name Technical Reqmrements Notes

Full load rated output

5.0+0.2 Vdc

Long time maximum / - \\\\ ///// .-
output current / X § /// \\\g }\g \

e o/ . — " SR 2N B o~ W

Loed requisi 5+ (B AN Y 88 €U0) L O oed)

v z - - ¥
‘S%gted v | N
p 3‘3 " %Vo
\e _ _ AN
O
Output short circuit Direct %gﬂlﬂe rgﬁargf%%% short Undamage
protection circuit remov rmal work A e

5.4. Output characteristics(9V/330mA)

Project Name Technical Requirements m

voltage

Switch oversho

amplitude

Fulhleadhrateddutput:erved for education8l06@2 only, not allowed for¥denimercial use.
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voltage

Long time maximum
2330

output current

Load regulation

Switch overshoot % ] XX\ /r/%e"/ <5 \%Vo

amplitude
Output  short e : c bD Undamage
protecton T EETE S R g AT d machine

5.5. Output characteristics(12V/250mA)

PrOJect Name Technical Requwements

Full load rated output
12.0£0.2
voltage

Long time maximum

2250
~output current

lvy.l

J’J’]f]_ioﬂélé u\i t}é)r?ﬂ AN AaLUaLian LbﬁS/@ENEJN@QOQLQTU@QLE]Faﬂjj/lﬂﬁliﬂﬂ/mﬂﬂiuﬂi
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Switch overshoot

(Rated input voltage, output plus 10% load) <5 %Vo
amplitude
Output short circuit Direct output when the normal short-circuit, short Undamage
protection circuit removed automatically resume normal work A e

6. Input voltage and load characteristics

Load (@)

P RN o S

20l - =
0 85 110 60 20 e |10 Tio 30310 © (vdo
Input voltage Input voitgvge
#E)A FE (%)
100 [ 100
30 ffﬁ”ﬁﬁiﬁﬁﬁ_[ffif e fﬁf:;f....ﬁ :ﬁﬁfﬁfﬁ sol- f”ffﬁ_[ffﬁif e fﬁf:;ﬁﬁf.f :ﬁﬁ .
> 60 P
55 | 58| e : O :
70 85 110 350 270 ﬁkﬁg(\;ﬂc) 70 Tio 350 350 %%)%%E(Vdc)

Input voltage and load characteristics curve
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7. Working Environment Temperature And Load Characteristics

%) A

100 S : e
90 | :

80 |
70 |
60 |
50 |
40 |
30 |
20 |
10

-40 -25 -10 0 10 20 30 40 50 60 70 80 90 100 IEE(CT)

8. Typical Application Circuit

Fuse

LO — * + oL +Vo# ®
0.5A L1
i | |+
Varistor | TONAANST Powermoduls [or)
10D561 T 0.10F275V o~y T 220uF RL

N Vo@

NO

Input section

Component number/

Recommended device

Protect the module do not damaged in
Varistor 10D561K
the accumulative surge

L1/Common mode Sense value 10-15mH, current

EMI filtering
. 70-500mA

VYo Y] 6 v = =

o choke
a & a

Qe
=

q v
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i3 /
Fog:
$oiwd
R e
Safety capacitor Common mode choke

Note:
® Fuses and varistor for the basic protection circuit (Received).
® To pass certification, safety capacitor and common mode inductance can not be omitted.

Output section

Component number/

Value

Recommended device
'y
o 4

lytic capacitors,
e 100-220uF,
drop>75%

C2/ Filtering ca gﬁgr a

Z

RL/ Load Load

Note: C2 filtering capacitor can bring down the output signal from the original 50mV to less than 30mV.
9. Safety Features

9.1. Certification

The product design meet UL, CE safety certification requirements. (Though the UL and CE certificates
need to be done by client)

9.2. Safety and electromagnetic compatibility:
® Design of Input end fulfills the 0.5A security of UL certification;
® PCB board designed as double-sided copper clad plate, the material fireproof rating

94-V0 level;
® Safety standard in line with UL1012, EN60950, UL60950
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Insulation Voltage I/P-O/P:2500Vac

Insulation Resistor I/P-O/P>100M Ohms/500Vdc 25°C 70% RH
Conductivity and Radiation meet EN55011, EN55022 (CISPR22)
Electrostatic discharge IEC/EN 61000-4-2 level 4 8kV/15kV

RF Radiation Immunity meet the standard IEC/EN 61000-4-3 (Check details in
Application Notes)

9.3. Temperature safety design:

The maximum temperature rise of the power supply capacitor, main converter and
other inner surfaces at room temperature does not exceed 90 “C; the maximum temperature

rise of the shell surface does not exceed 60 C.

10. Marking, Packaging, Transportation, Storage
10.1. Marking

10.1.1.Product marking

Place the product's unique bar code logo in the proper location on the product to
ensure trace ability of each product's production date, product batch, and more. Its

content in line with national standards, industry standards.

10.1.2.Package marking

Product box marked with the name of the manufacturer, site, zip code, product

model, factory year, month, day;
Marked with "up", "moisture-proof" and "carefree" and other transport signs, all signs are

in line with the provisions of GB 191.

10.2. Products
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Products using special plastic boxes separated packaging, with anti-vibration function, and in
line with the provisions of GB 3873.

10.3. Packaging

Packaged products can be transported by any means of transportation, should be awning in
transit, there should be no violent vibration, impact, etc.

10.4. Storage

Product storage should be consistent with the provisions of GB 3873.

11. Overall Dimensions And Weight

-10 -
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34
- N7
2.3
1 (=]
— 1o
20 | \ 17.7
12.5 T | \
i T @0. 8%4
1 i i
—2.3
=Vo o
11 @
(TOP#R )
2| o AG
+Wao
—f=—0.8 0. 8==fj~

'y e Vo e
__HiFLink
INPUT : 100—-240Vac c €
o AC 0. 1A 50-60Hz
OUTPUT : 5Vbc ==0. 6A @
P/N:HLK-PMO1 3W +Vo e
- *\ Vo e
__Hi-Link
INPUT : 100-240Vac c €
o AC 0. 1A 50-60Hz
OUTPUT : 9Vbc ==0. 33A
P/N:HLK-PM0O9 3W = +Vo @

Hi-Link

Pin function
1 AC
2 AC
3 -VO
4 +VO0
Weight: 20x1g
_.,r g 19— -
—
—
20
| 1

Dimensions Variation:
1. Pin Spacing Variation

2. Pin Length Variation £0.5mm

3. Pin Diameter Variation-0.2mm

B X (mm)

r’*\ Vo e
1-Link
® AC c
INPUT : 100—-240Vac €
° AC 0. 1A 50-60Hz
OUTPUT: 3. 3Voc=1A @
P/N:HLK-PM0O3 3W +Vo e
- +\ _VO o
Hi-Link
e AC
INPUT : 100—240Vac C €
° AC 0.1A 50-60Hz
QUTPUT:12Vbc==0. 25A
P/N:HLK-PM012 3W +Vo @

-11-




Overview

PZEM-004T V3.0 User Manual

This document describes the specification of the PZEM-004T AC communication module,
the module is mainly used for measuring AC voltage, current, active power, frequency, power
factor and active energy, the module is without display function, the data is read through the TTL

interface.

PZEM-004T-10A: Measuring Range 10A (Built-in Shunt)

PZEM-004T-100A: Measuring Range 100A (external transformer)

1. Function description

1.1 Voltage

111

Measuring range:80~260V

1.1.2  Resolution: 0.1V
1.1.3 Measurement accuracy: 0.5%
1.2 Current
1.2.1  Measuring range: 0~10A(PZEM-004T-10A); 0~100A (PZEM-004T-100A)

1.2.2

1.2.3

124

Starting measure current: 0.01A (PZEM-004T-10A) ; 0. 02A (PZEM-004T-100A)
Resolution: 0.001A

Measurement accuracy: 0.5%

1.3 Active power

131

1.3.2

133

1.3.4

1.35

Measuring range: 0~2.3kW (PZEM-004T-10A) ; 0~23kW (PZEM-004T-100A)
Starting measure power: 0.4W

Resolution: 0.1W

Display format:

<<1000W, it display one decimal, such as: 999.9W

=1000W, it display only integer, such as: 1000W

Measurement accuracy: 0.5%



1.4 Power factor
1.4.1 Measuring range: 0.00~1.00
142  Resolution: 0.01
1.4.3 Measurement accuracy: 1%
1.5 Frequency
1.5.1 Measuring range: 45Hz~65Hz
1.5.2 Resolution: 0.1Hz
1.5.3 Measurement accuracy: 0.5%
1.6 Active energy
1.6.1  Measuring range: 0~9999.99kWh
1.6.2  Resolution: 1Wh
1.6.3  Measurement accuracy: 0.5%
1.6.4  Display format:
<<10kWh, the display unit is Wh(1kwWh=1000Wh), such as: 9999Wh
=10kWh, the display unit is kWh, such as: 9999.99kWh
1.6.5 Reset energy: use software to reset.
1.7 Over power alarm

Active power threshold can be set, when the measured active power exceeds the threshold, it
can alarm

1.8 Communication interface

RS485 interface.
2 Communication protocol
2.1 Physical layer protocol
Physical layer use UART to RS485 communication interface
Baud rate is 9600, 8 data bits, 1 stop bit, no parity

2.2 Application layer protocol



The application layer use the Modbus-RTU protocol to communicate. At present, it only
supports function codes such as 0x03 (Read Holding Register), 0x04 (Read Input Register), 0x06
(Write Single Register), 0x41 (Calibration), 0x42 (Reset energy).etc.

0x41 function code is only for internal use (address can be only 0xF8), used for factory
calibration and return to factory maintenance occasions, after the function code to increase 16-bit
password, the default password is 0x3721

The address range of the slave is 0x01 ~ OxF7. The address 0x00 is used as the broadcast
address, the slave does not need to reply the master. The address 0xF8 is used as the general
address, this address can be only used in single-slave environment and can be used for calibration
etc.operation.

2.3 Read the measurement result

The command format of the master reads the measurement result is(total of 8 bytes):

Slave Address + 0x04 + Register Address High Byte + Register Address Low Byte + Number
of Registers High Byte + Number of Registers Low Byte + CRC Check High Byte + CRC Check
Low Byte.

The command format of the reply from the slave is divided into two kinds:

Correct Reply: Slave Address + 0x04 + Number of Bytes + Register 1 Data High Byte +
Register 1 Data Low Byte + ... + CRC Check High Byte + CRC Check Low Byte

Error Reply: Slave address + 0x84 + Abnormal code + CRC check high byte + CRC check
low byte

Abnormal code analyzed as following (the same below)

0x01,lllegal function

0x02,1llegal address

0x03,Illegal data

0x04,Slave error

The register of the measurement results is arranged as the following table

Register = .
Description Resolution

address

0x0000 Voltage value 1LSB correspond to 0. 1V

0x0001 Current value low 16 bits | 1LSB correspond to

0x0002 Current value high 16 bits | 0. 001A
0x0003 Power value low 16 bits
0x0004 Power value high 16 bits
0x0005 Energy value low 16 bits
0x0006 Energy value high 16 bits
0x0007 Frequency value 1LSB correspond to 0. 1Hz
0x0008 Power factor value 1LSB correspond to 0.01
OxFFFF is alarm,
0x0000is not alarm

1LSB correspond to 0. 1W

1LSB correspond to 1Wh

0x0009 Alarm status




For example, the master sends the following command (CRC check code is replaced by
OxHH and OxLL, the same below)

0x01 + 0x04 + 0x00 + 0x00 + 0x00 + OxOA + OxHH + OxLL

Indicates that the master needs to read 10 registers with slave address 0x01 and the start
address of the register is 0x0000

The correct reply from the slave is as following:

0x01 + 0x04 + 0x14 + 0x08 + 0x98 + 0x03 + OXE8+0x00 + 0x00 +0x08 + 0x98+ 0x00 +
0x00 + 0x00 + 0x00 + 0x00 + 0x00 + 0x01 + OxF4 + 0x00 + 0x64 + 0x00 + 0x00 + OxHH + OxLL

The above data shows

Voltage is 0x0898, converted to decimal is 2200, display 220.0V

Current is 0x000003E8, converted to decimal is 1000, display 1.000A

Power is 0x00000898, converted to decimal is 2200, display 220.0W

Energy is 0x00000000, converted to decimal is 0, display OWh

Frequency is 0x01F4, converted to decimal is 500, display 50.0Hz

Power factor is 0x0064, converted to decimal is 100, display 1.00

Alarm status is 0x0000, indicates that the current power is lower than the alarm power
threshold

2.4 Read and modify the slave parameters

At present,it only supports reading and modifying slave address and power alarm threshold

The register is arranged as the following table

Register = .
Description Resolution

address

0x0001 Power alarm threshold 1LSB correspond to 1W

0x0002 Modbus—RTU address The range is 0x0001~0x00F7

The command format of the master to read the slave parameters and read the measurement
results are same(descrybed in details in Section 2.3), only need to change the function code from
0x04 to 0x03.

The command format of the master to modify the slave parameters is (total of 8 bytes):

Slave Address + 0x06 + Register Address High Byte + Register Address Low Byte + Register
Value High Byte + Register Value Low Byte + CRC Check High Byte + CRC Check Low Byte.

The command format of the reply from the slave is divided into two Kinds:

Correct Response: Slave Address + 0x06 + Number of Bytes + Register Address Low Byte +
Register Value High Byte + Register Value Low Byte + CRC Check High Byte + CRC Check Low
Byte.

Error Reply: Slave address + 0x86 + Abnormal code + CRC check high byte + CRC check
low byte.



For example, the master sets the slave's power alarm threshold:
0x01 + 0x06 + 0x00 + 0x01 + 0x08 + OxFC + OxHH + OxLL

Indicates that the master needs to set the 0x0001 register (power alarm threshold) to 0x08FC
(2300W).

Set up correctly, the slave return to the data which is sent from the master.

For example, the master sets the address of the slave

0x01 + 0x06 + 0x00 + 0x02 + 0x00 + 0x05 + OxHH + OxLL

Indicates that the master needs to set the 0x0002 register (Modbus-RTU address) to 0x0005
Set up correctly, the slave return to the data which is sent from the master.

2.5 Reset energy

The command format of the master to reset the slave's energy is (total 4 bytes):
Slave address + 0x42 + CRC check high byte + CRC check low byte.
Correct reply: slave address + 0x42 + CRC check high byte + CRC check low byte.

Error Reply: Slave address + 0xC2 + Abnormal code + CRC check high byte + CRC check
low byte

2.6 Calibration

The command format of the master to calibrate the slave is (total 6 bytes):

OxF8 + 0x41 + 0x37 + 0x21 + CRC check high byte + CRC check low byte.

Correct reply: OXF8 + 0x41 + 0x37 + 0x21 + CRC check high byte + CRC check low byte.
Error Reply: 0xF8 + 0xC1 + Abnormal code + CRC check high byte + CRC check low byte.

It should be noted that the calibration takes 3 to 4 seconds, after the master sends the
command, if the calibration is successful, it will take 3 ~ 4 seconds to receive the response from
the slave.

2.7 CRC check
CRC check use 16bits format, occupy two bytes, the generator polynomial is X16 + X15 +
X2 +1, the polynomial value used for calculation is 0XA001.

The value of the CRC check is a frame data divide all results of checking all the bytes except
the CRC check value.

3 Functional block diagram
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Picture 3.2 PZEM-004T-100A Functional block diagram

4 Wiring diagram

PZEM-004T-10A wiring diagram

load

s

1\ 1\ TTLto USB cable  PC
N

U: AC80~260V
1: 0~10A

Picture 4.1 PZEM-004T-10Awiring diagram




TTL to USB cable PC

< N

U: AC80~260V
1:0~100A

Picture 4.2 PZEM-004T-100A wiring diagram

5 Other instructions

5.1The TTL interface of thismodule is a passive interface, it requires external 5V power supply, w
hich means, when communicating, all four-ports must'be connected (5V, RX, TX, GND), otherwis
e it cannot communicate.

5.2 Working temperature

-20°C ~ +60°C.
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2N3904

SMALL SIGNAL NPN TRANSISTOR

PRELIMINARY DATA

Ordering Code |Marking |Package / Shipment

2N3904

2N3904 |TO-92/ Bulk

2N3904-AP

2N3904 |TO-92 / Ammopack

= SILICON EPITAXIAL PLANAR NPN
TRANSISTOR

« TO-92 PACKAGE SUITABLE FOR
THROUGH-HOLE PCB ASSEMBLY

« THE PNP COMPLEMENTARY TYPE IS

2N3906

APPLICATIONS

« WELL SUITABLE FOR TV AND HOME
APPLIANCE EQUIPMENT

« SMALL LOAD SWITCH TRANSISTOR WITH
HIGH GAIN AND LOW SATURATION

TO-92
Bulk

TO-92
Ammopack

VOLTAGE
INTERNAL SCHEMATIC DIAGRAM
Co(3)
(2)
B
Eo(1)
DS10130
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vceo |Collector-Base Voltage (Ie = 0) 60 \%
Vceo |Collector-Emitter Voltage (Ig = 0) 40 \%
VEBO Emitter-Base Voltage (Ic = 0) 6 \%
Ic Collector Current 200 mA
Ptot Total Dissipation at Tc = 25 °C 625 mw
Tstg Storage Temperature -65 to 150 °c
Tj Max. Operating Junction Temperature 150 °c
1/5
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2N3904

THERMAL DATA

Rthj-amb © | Thermal Resistance Junction-Ambient Max 200 °ciw
Rthj-case * |Thermal Resistance Junction-Case Max 83.3 °c/w
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. | Max. Unit
lcex Collector Cut-off Vce =30V 50 nA
Current (Vge = -3 V)
IBEX Base Cut-off Current Vce=30V 50 nA
(Ve =-3V)
V(BRr)ceo | Collector-Emitter lc=1mA 40 \V;
Breakdown Voltage
(le=0)
V(Rr)cBo |Collector-Base lc =10 pA 60 \
Breakdown Voltage
(le=0)
V(sr)EBO |Emitter-Base lg = 10 pA 6 \Y
Breakdown Voltage
(Ic = 0)
VcesayD | Collector-Emitter lc =10 mA Is =1 mA 0.2 \Y
Saturation Voltage lc =50 mA Is =5 mA 0.2 \%
VBessayd |Base-Emitter lc =10 mA Ig =1 mA 0.85 \
Saturation Voltage Ic = 50 mA Ig =5 mA 0.65 0.95 \%
hreO DC Current Gain Ilc = 0.1 mA Vce=1V 60
lc=1mA Vce=1V 80
Ic =10 mA Vce=1V 100 300
Ic =50 mA Vce=1V 60
Ilc =100 mA Vce=1V 30
fr Transition Frequency lc =10 mA Vce =20V f=100 MHz | 250 270 MHz
Ccso Collector-Base le=0 Veg =10V  f=1 MHz 4 pF
Capacitance
CeBo Emitter-Base lc=0 Ve =05V f=1MHz 18 pF
Capacitance
NF Noise Figure Vce=5V Ic=0.1mA f=10Hz 5 dB
to 15.7 KHz Rg =1 KQ
td Delay Time Ic =10 mA Ig =1 mA 35 ns
tr Rise Time Vce =30V 35 ns
ts Storage Time Ic =10 mA Ig1 = -lg2= 1 mA 200 ns
te Fall Time Vcc =30V 50 ns

OPulsed: Pulse duration = 300 ps, duty cycle <2 %

2/5
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2N3904

TO-92 MECHANICAL DATA

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 4.32 4.95 0.170 0.195
b 0.36 0.51 0.014 0.020
D 4.45 4.95 0.175 0.194
E 3.30 3.94 0.130 0.155
e 241 2.67 0.095 0.105
el 1.14 1.40 0.045 0.055
L 12.70 15.49 0.500 0.609
R 2.16 241 0.085 0.094
S1 1.14 1.52 0.045 0.059
W 0.41 0.56 0.016 0.022
\% 4 degree 6 degree 4 degree 6 degree
S 1 e b
| | ¢
% %
<A o
R v
\ w el
A o
D O . e
¢ —
-~ B L

g
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TO-92 AMMOPACK SHIPMENT (Suffix"-AP") MECHANICAL DATA

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
Al 4.80 0.189
T 3.80 0.150
Tl 1.60 0.063
T2 2.30 0.091
d 0.48 0.019
PO 12.50 12.70 12.90 0.492 0.500 0.508
P2 5.65 6.35 7.05 0.222 0.250 0.278
F1,F2 2.44 2.54 2.94 0.096 0.100 0.116
delta H -2.00 2.00 -0.079 0.079
W 17.50 18.00 19.00 0.689 0.709 0.748
wo 5.70 6.00 6.30 0.224 0.236 0.248
wi 8.50 9.00 9.25 0.335 0.354 0.364
w2 0.50 0.020
H 18.50 20.50 0.728 0.807
HO 15.50 16.00 16.50 0.610 0.630 0.650
H1 25.00 0.984
DO 3.80 4.00 4.20 0.150 0.157 0.165
t 0.90 0.035
L 11.00 0.433
11 3.00 0.118
delta P -1.00 1.00 -0.039 0.039
delta P L’
W 2 T2 T1
<D
T delta/H
H ¥
7
HO AN 2N
o
. _ W2
v v
1 | Il Il | || 1 {
' | w
wy Pany Jany o N0
7 N> A\ |\J| ] Wi
<D
FTF2 "ID Ol"
- 4
TO0-92 AMMOPACK PO P o o ] —
—» { )
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Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the consequences
of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. No license is
granted by implication or otherwise under any patent or patent rights of STMicroelectronics. Specification mentioned in this publication are
subject to change without notice. This publication supersedes and replaces all information previously supplied. STMicroelectronics products
are not authorized for use as critical components in life support devices or systems without express written approval of STMicroelectronics.

The ST logo is a trademark of STMicroelectronics

© 2003 STMicroelectronics — Printed in Italy — All Rights Reserved
STMicroelectronics GROUP OF COMPANIES

Australia - Brazil - Canada - China - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan - Malaysia - Malta - Morocco -
Singapore - Spain - Sweden - Switzerland - United Kingdom - United States.

http://www.st.com
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FU]]TSU THE POSSIBILITIES ARE INFINITE

POWER RELAY
1 POLE - 16A LOW PROFILE TYPE

FTR-K1 Series

RoHS Compliant

m FEATURES
. Low profile (height: 15.7mm)
« HIGH ISOLATIONS

Insulation Distance (between coil and contacts: 10mm

min.)
Dielectric strength: 5KV
Surge strength: 10KV
. Class F coil
« UL, Flammability 94V-0
« Cadmium free contacts
« SAFETY STANDARDS
UL, CSA, VDE, SEMKO approved
UL, CSA TV-5 rating approved
« ROHS Compliant since production

m ORDERING INFORMATION

[Example] FTR-KI C K 005 W —a#x
@ () (¢ (d) (e) (f)
(a) Series Name FTR-K1: FTR-K1 Series
(b) Contact Arrangement A . 1 form A (SPST-NO)
C : 1 form C (SPDT) (standard type "K" only)
(c) Coil Type / Enclosure K : Standard (400 mW) / Flux free (16 A, 12A contacts only)
L : High Sensitive (250 mW)/ Flux free (10A, contacts only)
(d) Nominal Voltage 005 :5VDC, 006 : 6VDC, 009 :9VDC 012 :12vDC
018 : 18 VDC (standard type only) 022 :022VDC (standard type only),
024 : 24VDC, 048 :48VvVDC
(e) Contact Material / TV type W :AgSn0O2
T :AgSn0O2 / TV-5 rated (1form A 16A type only)
) Contact rated / Terminal pitch/ Nil :16A/5.0mm/-40 to +85°C (standard type "K" only)
Temperature range -MA : 12A/3.5mm/-40 to +85°C (standard type "K" only)
-LA :10A/3.5mm/-40 to +85°C (high sensitive "L" only)
-LB :10A/5.0mm/-40 to +105°C (high sensitive type "L" only)

Actual marking does not carry the type name : "FTR"
Actual marking: K1CK012wW

E.g.: Ordering code: FTR-K1CK012W




FTR-K1 SERIES

m SAFETY STANDARD AND FILE NUMBERS
UL508, 873 (File No. E63614)
C22.2 No.1and No. 14 (File No. LR40304)
VDE 0435, 0631, 0700, 0860
SEMKO EN 610558-1, 61095

Type Nominal Voltage | Contact Rating
FTR-K1 1/2 HP  125VAC/ 1HP 277VAC
16A tvpe 51048 VDC 16A 277VAC/24VDC resistive
yp Pilot duty B300
FTR-K1 1/3 HP  125VAC/ 1/2HP 277VAC
10A tvpe 51048 VDC 10A 277VAC/24VDC resistive
yp Pilot duty  B300
TV-5 120VAC
FTR-K1 1/2 HP -~ 125VAC/ 1HP 277VAC
TV-5 Sfy8 VDS 16A 277VAC/24VDC resistive
Pilot duty A300




FTR-K1 SERIES

m SPECIFICATIONS

ltem FTR-K1CK () W FTR-K1AK () T | FTR-K1AL () W-LB
(Standard) (Standard) (High sensitive)
Contact Arrangement 1form C 1 form A
Material Silver alloy
Resistance (initial) Maximum 100mQ (at 1A 6VDC)
Rating 16A, 250VAC/24VDC 10A 250VAC
Maximum Carrying Current 16A 10A
Maximum Switching Rating 4,000VA / 384W 2,500VAC
Maximum Switching Voltage 440VAC / 300vDC 440 VAC
Minimum Switching Load** 10mA 5VDC
Maximum Switching Current 16A 10A
Minimum Inrush Current ‘120VAC 78A(TV5) |---
Caoil Power 400 mW 250 mwW
i o N -40° C to +105° C
Operating Temperature -40° C to +85° C (no frost) (no frost)
Time Value |Operate Time (without diode) = |Maximum 15ms (at nominal voltage, no bounce)
Release Time (without diode) | Maximum 5ms (at nominal voltage, no bounce)
Insulation Resistance (at 500VDC) Minimum 1,000 Mohms
o Betweenopen - 4 550 vAC 1 minute
Dielectric contacts
Strength i
g Between coil and 5.000 VAC 1 minute
contacts
Surge Strength 10,000V (at 1.2 x 50 micro sec.)
Life Mechanical 20 x 108 operations minimum
3 3 3 i
AC contact rating SQ X 102 ops. 1qo.x 10° ops. 150 x 10® ops. min.
minimum minimum (at 105 degrees)
Electrical 1 3 . :
DC contact rating |30 x 10° ops. min. 100 x 10° ops. min. |---
Lamp load (TV-5) |--- 25 x 10% ops. min. | ---
Other - Misoperation 10 to 500 Hz, 5gn (double amplitude of 0.35mm)
Vibration P 10 to 55 Hz at double amplitude of 0.7mm
Resistance .
Endurance 10-55 Hz, (double amplitude of 1.5mm)
Shock Misoperation Min. 100m/s? (11+1ms)
Resistance Endurance Min. 1,000m/s? (6+1ms)
Weight Approximately 13g

*L - Minimum switching loads mentioned above are reference values. Please perform the confirmation test with the actual load
before production since reference values may vary according to switching frequencies, environmental conditions and
expected reliability levels.



FTR-K1 SERIES

m SPECIFICATIONS

ltem FTR-K1CK () W-MA | FTR-K1AK () W-MA FTRTKlAL ( ) W-LA
(Standard) (Standard) (High sensitive)
Contact Arrangement 1 form C 1 form A
Material Silver alloy
Resistance (initial) Maximum 100mQ (at 1A 6VDC)
Rating 12A, 250VAC/24VDC 10A 250VAC
Maximum Carrying Current 14A 10A
Maximum Switching Rating 3,000VA / 288W 2,500VAC
Maximum Switching Voltage 440VAC / 300vDC 440 VAC
Minimum Switching Load*! 10mA 5VDC
Maximum Switching Current 12A 10A
Minimum Inrush Current
Caoil Operating Temperature -40° C to +85° C (no frost)
Time Value |Operate Time (without diode) | Maximum 15ms (at nominal voltage, no bounce)
Release Time (without diode) Maximum 5ms (at nominal voltage, no bounce)
Insulation Resistance (at 500VDC) Minimum 1,000 Mohms
. Eg:]‘;‘fc‘?g OPeN" 11,000 VAC 1 minute
Strength petween colland 15,000 VAC 1 minute
Surge Strength 10,000V (at 1.2 x 50 micro sec.)
Life Mechanical 20 x 108 operations minimum
AC contact rating {100 x 10® ops. minimum 100 x 10° ops. min.
Electrical  |pC contact rating |100 x 10° ops. min.
Lamp load (TV-5) | ---
Other Vibrat Misoperation 10 to 500 Hz, 5gn (double gmplitude of 0.35mm)
ibration 10 to 55 Hz at double amplitude of 0.7mm
Resistance -
Endurance 10-55 Hz, (double amplitude of 1.5mm)
Shock Misoperation Min. 100m/s? (11+1ms)
Resistance Endurance Min. 1,000m/s? (6+1ms)
Weight Approximately 139




FTR-K1 SERIES

m COIL DATA CHART
Standard type (type K)

Model Nominal Coil Resistance |[Must Operate |[Must Release | Nominal
Sandard VS Woltage (= 10%) Woltage WYoltage Power
FTR-K1CKO005W | FTR-K1AKO005T | 5VDC 62 Q 3.5vDC 0.5vDC 400mwW
FTR-K1CKO006W | FTR-K1AKO006T | 6VDC 20 Q 4.2vDC 0.6vDC 400mwW
FTR-K1CKO009W | FTR-K1AKO009T | 9VDC 202 Q 6.3VDC 0.9vDC 400mwW
FTR-K1CKO012W | FTR-K1AK012T | 12VDC 360 Q 8.4VDC 1.2vDC 400mwW
FTR-K1CK018W | FTR-K1AK018T | 18 VDC 810 Q 12.6 VDC 1.8 vDC 400mw
FTR-K1CK022W | FTR-K1AK022T | 22VDC 1,210 Q 15.4vDC 2.2vDC 400mwW
FTR-K1CK024W | FTR-K1AK024T | 24VDC 1,440 Q 16.8VDC 2.4VDC 400mwW
FTR-K1CK028W | FTR-K1AK028T | 28VDC 1,960 Q 19.6VDC 2.8vDC 400mwW
FTR-K1CK048W | FTR-K1AK048T | 48VvDC 5,360 Q 33.6VDC 4.8VDC 430mwW
High sensitive type (type L)
Model . | . .
Nominal Coil Resistance |[Must Operate Must Release | Nominal
High sensitive type | Woltage (= 10%) \Woltage Woltage Power
(type L)
FTR-K1ALOO5W-LB 5vVDC 100 Q 3.75VDC 0.5vDC 250mw
FTR-K1ALOO6W-LB 6VDC 145 Q 4.5VDC 0.6VDC 250mwW
FTR-K1ALOO9W-LB 9vDC 325Q 6.75VDC 0.9vDC 250mwW
FTR-K1ALO12W-LB 12vDC 575 Q 9VDC 1.2vDC 250mw
FTR-K1AL018W-LB 18vDC 1,300 Q 13.5VDC 1.8vDC 250mwW
FTR-K1AL024W-LB | 24VDC 2,310 Q 18VvDC 2.4VDC 250mw
FTR-K1AL048W-LB | 48VDC 9,216 Q 36VDC 4.8VDC 250mw

Note: All values in the table are measured at 20°C.




FTR-K1 SERIES

m DIMENSIONS
FTR-K1CK () W/ FTR-K1AK ( ) T/ FTR-K1AL () W-LB

15.7 +0.3

m y
/
Soldering 0.5 ™ 0.9 e L 0.9
045 | 0.3 (2.6 75
| 12.7+03
(2.6) 20 £0.25
29 +0.3
e PC Board mounting hole layout e Schematics (BOTTOM VIEW)
(BOTTOM VIEW)
® ® @
| W 4 IN N/ IV ST PIN4 SUNY W2/ S V¥ §F

Orientation Marking

Note: In case of 1 form A, there is no "Stationay contact arm (NC)" (3¢). Unit: mm




FTR-K1 SERIES

m DIMENSIONS

FTR-K1CK () W-MA / FTR-K1AK ( ) W-MA / FTR-K1AL () W-LA

15.7+0.3

o

Soldering 0.5 05
20.45 0.3
35|35
(2.6) 20£0.25
29703
B= R
A ' 4} 4 -GP I
~ | d
i |
: | 4}7 b i
2-21+0.1 3.5/3.5
|

20

Note: In case of 1 form A, there is no "Stationay contact arm (NC)" (3¢).

3.3

0.9 ||
|

(2.6) 75

Orientation marking

Unit: mm




FTR-K1 SERIES

Fujitsu Components
International
Headquarter
Offices

Japan

Fujitsu Component Limited

Gotanda-Chuo Building

3-5, Higashigotanda 2-chome, Shinagawa-ku
Tokyo 141, Japan

Tel: (81-3) 5449-7010

Fax: (81-3) 5449-2626

Email: promothg@ft.ed.fujitsu.com

Web: www.fcl.fujitsu.com

North and South America

Fujitsu Components America, Inc.
250 E. Caribbean Drive
Sunnyvale, CA 94089 U.S.A.
Tel: (1-408) 745-4900

Fax: (1-408) 745-4970

Email: marcom@fcai.fujitsu.com
Web: www.fcai.fujitsu.com

Europe

Fujitsu Components Europe B.V.
Diamantlaan 25

2132 WV Hoofddorp
Netherlands

Tel: (31-23) 5560910

Fax: (31-23) 5560950

Email: info@fceu.fujitsu.com
Web: www.fceu.fujitsu.com

Asia Pacific

Fujitsu Components Asia Ltd.

102E Pasir Panjang Road

#04-01 Citilink Warehouse Complex
Singapore 118529

Tel: (65) 6375-8560

Fax: (65) 6273-3021

Email: fcal@fcal.fujitsu.com
www.fcal.fujitsu.com

© 2005 Fujitsu Components America, Inc. All company and product names are trademarks or registered trademarks
of their respective owners. Rev. 07/28/2005.
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