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TOM TAT: Ung dung IoT trong viéc tiét kiém ning lugng 1a mot phan quan trong ctia chién lugc phat
trién bén viing cin mot hé théng giam sat, thu thap thong sé nang lugng chinh xéc, theo thoi gian thuec.
Bai bao nay nghién ctru thiét ké hé thong giam sat nang lugng thong qua module Node MCU ESP 8266
va module PZEM-004T. Hé thong nay c6 thé do ludng, thu thap, giam sat cac thong s6 nhu: dién ap,
dong dién, cong suat tac dung, dién ning tiéu thy ctia cac phu tai dién va Gmg dung App Blynk dé giam
sat dién ning cua phu tai dién ha ap thong qua Internet. Ngudi quan 1y ¢6 thé truy cap dit liéu ¢ bat cir
thoi gian nao va bit ctr dau qua cac thiét bi smartphone, tablet hodc laptop dugc két ndi internet. Dit lidu
thu thap dugc c6 thé st dung cho cac ing dung khéc nhu tinh tién dién, smart grid va nha thong minh.
Tiur khoa: Node MCU ESP 8266 , PZEM-004T; IoT, Blynk

USING NODE MCU ESP 8266 IN MANAGING AND MONITORING SMALL SCALE
ELECTRIC ENERGY

ABSTRACT: Applying [oT in saving energy plays an important role in the stable development strategy.
This strategy needs to provide a monitoring system with efficient and economical use of energy, which
is able to collect accurate parameters in real time. This article focuses on researching and designing
energy monitoring system through module Node MCU ESP 8266 and PZEM-004T. This system not
only can apply App Blynk in monitoring load’s electric energy via Internet for an easy measurement ,
but also collect and monitor parameters such as: voltage, current, power, power consumption. Managers
can access data easily through smartphone, tablet and laptop connected Internet. The collected data can
be used for other applications such as electric bill calculation, smart grid and smart home.
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1. PAT VAN PE

Internet van vat (IoT) co ban 1a sy két ndi cua céac thiét bi véi Internet, trong

d6 cac thiét bi dién va cac trang thiét bi
khac dugc nhing véi cac bd phan dién
tr, phan mém, cam bién...c6 kha ning
két ndi voi mang may tinh gitp cho céc
thiét bi nay c6 thé thu thap, truyén tai
dit lidu va diéu khién 1dn nhau dé tao

thanh mot hé théng thong minh. IoT
dang tré thanh xu hudng cong nghé
anh huong ngay cang 16n tdi doi séng
cua ca thé gidi va co ung dung vo cung
rong rdi trong nhiéu linh vuc, trong d6
c6 nganh dién. Trong hé théng dién,
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viéc tng dung cong nghé IoT co thé cai
thién dang ké hiéu qua va kha ning van
hanh cua ludi dién hién nay. DPéi véi cac
ho tiéu thu quy mé nhé mudn st dung
niang luwong hiéu qua can phai cé thiét
bi giam sat, theo doi tur do t6i uu hoa
viéc van hanh céc thiét bi dién. Nghién
ciru gan day, da cho thay rang ap dung
phuong phap gidm sat thoi gian thuc
giup ho tiéu thy tiét kiém nang luong
hon céach truyén théng (giam sat qua
hoa don hang thang) (Vishwakarma,
Upadhyaya, Kumari, Mishra, 2019)
[1]. Tan, Leee, Mok (2007), Rashdi,
Malik, Rashid, Ajmal, Sadip (2013)
[3], Prathik, Anitha, (2018) [2] da thiét
ké hé thong giam sat dua trén dong hod
do dién nang thong minh dé cung cap
thong tin ning luong tiéu thu dén céc
khach hang. Primicanta, Nayan, Awan
(2010) [4] d3 két hop ZigBees va GSM
dé truyén dir liéu. Ngoai ra, cac nghién
ctru trong nuée ciing dé cap dén cac hé
théng quan 1y va giam sét tiéu thu dién
ning Nguyén Puc Khoat, Khong Cao
Phong Tap chi ty dong hdéa ngay nay,
S6 153 (2013) [5]. Nguyén Trung Kién.
Xay dung hé thong diéu khién giam sat,
luan van thac si, Truong PHBK Ha Noi,
2013 [6].

Bai bao nay nghién ciru dé xuét ung
dung cong nghé ToT trén nén tang Blynk
dé thiét ké hé thong giam sat va diéu khién
cac thiét bj dién ha ap 220V xoay chiéu cho
cac ho tiéu thu quy mé nho (hd gia dinh)
thong qua module PZEM-004T két n6i véi
bd xu 1y trung tdim Node MCU ESP 8266
trén phan mém ma nguén mé Arduino IDE.
Module PZEM-004T nay thu thap xur ly
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cac dir liéu tir phu tai gdm c6 dién ap (V),
dong dién (A), cong suat (W), cos(o), gui
dén Node MCU ESP 8266 thong qua cong
truyén thong néi tiép UART. Module Node
MCU ESP 8266 guri cac gia tri dit li¢u 1én
Server Blynk tir d6 ¢6 thé st dung Mobile
app, Web Sever dé dang biét duoc tinh trang
st dung dién ndng, nhu thoi gian su dung
cong suat 10n nhat, tinh sé dién, tién dién
hang thang theo EVN...va dua ra céch thuc
van hanh cac thiét bi dién hiéu qua.

2. GIOI THIEU VA PE XUAT MO
HINH HE THONG

Ngay nay, voi sy phét trién manh mé
clia internet noi bat 1a cac két nbi khong
day, cac thiét bi thong minh két ndi internet
phan tich dit liéu hoat dong cua céc thiét bi
bang cong nghé ToT giup tdi wu hoa viéc
st dung ning luong, du doan su cb thiét
bi trude khi sy cb d6 gdy hong hoc, v.v..
(hinh 1). Trong bai bao nay, nghién ctu
dé xuat mot hé thong giam sat nang luong
voi cac thiét bi chinh 1a Node MCU ESP
8266 va PZEM — 004T, nhu duogc trinh
bay ¢ hinh 2. Hé thdng giam sat dugc
chay trén ng dung Blynk. Cac thong s6
phu tai (dién ap, dong dién, tan sd, hé sb
cong suét, cong suit) duoc PZEM-004T
guri vé module Node MCU ESP8266 va
dua lén internet. Ung dung c6 thé biéu
dién dir liéu thu dugc duédi dang thoi gian
thuc, biéu do mién, theo gi0, thang, hodc
nam. Hé thong co6 thé xuat dir liéu dang
file Excel gui qua mail va gui thong bao
tin nhan qua Smartphone, Ttr dit liéu nay
thé tinh todn cac chi phi tiéu thu dién ning
cua céc ho tiéu thu tir d6 1am co s¢ dicu
khién cac thiét bi dién hop 1y.
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Hinh 1. Hé thong IoT dién hinh (Shakerighadi,
Anvari-Moghaddam, Vasques, 2018) [1]
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Hinh 2. So d6 khoi hé théng gidm sat nang lwong
3. THIET KE PHAN CUNG

3.1. Module Node MCU ESP8266

NodeMCU V1.0 dugc phat trién dya trén
Chip WiFi ESP8266EX bén trong Module
ESP-12E dé dang két ndi WiFi. Board con
tich hop IC CP2102, giup dé dang giao tiép
v6i may tinh théng qua Micro USB dé két
ndi véi board dé tién cho qué trinh hoc,
nghién ctru. Vi kich thudc nho gon, linh
hoat board dé dang lién két voi cac thiét
bi ngoai vi dé tao thanh project, san phém
mau mdt cach nhanh chéng.
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ESP-12E
module

Hinh 3. So d6 chan ciia ESP 8266 -12E

Thong s k§ thuat:

* Chip: ESP8266EX.

« WiFi: 2.4 GHz hd tro chuan 802.11 b/g/n.

* Dién 4p hoat dong: 3.3V.

« Pién ap vao: 5V thong qua cong USB.

« S chan 1/O: 11 (tat ca cac chan /O déu
co Interrupt/ PWM/I2C/One-wire, trir chan DO).

« S6 chan Analog Input: 1 (dién ap vao
toi da 3.3V).

* BO nh¢é Flash: 4MB.

« Giao tiép: Cable Micro USB.

* HO trg bdo mat: WPA/WPA2.

* Tich hop giao thire TCP/IP.

» Lap trinh trén cac ngdn ngir: C/C++,
Micropython, NodeMCU - Lua.
3.2. Module PZEM-004T V3.0

Mach do dién AC da nang 100A giao
tiép UART PZEM-004T dugc thé hién
trong hinh 4 dugc str dung dé do va theo
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ddi cac thong s co ban bao gdm: dién ap,
dong dién, cong suat va dién ning tiéu
thu. Module nay sir dung giao tiép UART
dé dang két ndi truyén dir lidu t6i bo vi
diéu khién hodc may tinh, thich hop cho
cac ung dung gidm sat dién nang, [oT,...

Mach do dién AC da nang 100A giao tiép
UART PZEM-004T nho gon, dé lap dat,
st dung cach do dong céach ly an toan va
kha ning do dong 1én dén 100A, mach
c6 chat luong gia cong va linh kién tét,
do bén cao.
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Hinh 4. So d6 khoi Pzem 004T

3.3 Module Relay 4 kénh

Module relay 4 kénh 5V gdm 4 relay véi
dién ap diéu khién 5VDC, ngd ra tiép diém
chinh dong ngat voi mic dién ap/dong dién
t6i da (AC250V/10A hoic DC30V/10A).
Module relay 4 kénh 5V dugc thiét ké chac
chin, kha nang cach di¢n tdt. Trén Module
da c6 san mach kich relay sir dung transistor
va IC cach ly quang giup céach ly hoan toan
mach diéu khién (vi diéu khién) véi relay
bao dam vi diéu khién hoat dong on dinh
va tién dung khi két nbi voi vi diéu khién.

(Pearwssr Scpgly)
e

RNCE (Relay Fower)

Hinh 5. So d6 nguyén Iy relay
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Thong sb k¥ thuat:

* Dién 4p su dung: Co6 hai loai SVDC

« Tin hiéu kich: mutc thip Low (GND
0VDC) Relay dong, muc cao High (VCC
5V) Relay ngat.

+ Mdi Relay tiéu thu dong khoang 80mA..

« Ngb ra dién ap/dong dién déng ngat
toi da: AC250V ~ 10A hoac DC30V ~ 10A

« Tich hop Opto cach ly, Diode chong
nhiéu va dén bao tin hiéu kich.

* Kich thudce: 75 x 55 x 20mm

3.4 Man hinh LCD 2004A-V1.1

Man hinh text LCD 2004 kém module
12C st dung driver HD44780, c6 kha nang
hién thi 4 dong v6i mdi dong 20 ky tu, man
hinh ¢6 do bén cao, rat pho bién va dé su
dung. Man hinh LCD dung dé hién thi cac
thong sd co ban tai vi tri do nang lugng
dién gilip cho nguoi van hanh quan sat truc
quan ma khong can cac thiét bi khéc.



Hinh 6. Man hinh LCD 20044
va Module giao tiép 12C

Thong s6 LCD 2004 kém Module I12C
Kich thudce: 98 x 60 x 13.5 mm

Dién ap hoat dong la 5 V.

Hinh 8. Mé hinh phan cimg hé thong giam sdt nang leong dién

1.Node MCU ESP 8266; 2. Module Pzem 004T V3.0; 3. Relay 4 kénh;

2. 4. Man hinh LCD 2004A V1.0

Két ndi chan LCD va MCU
LCD 2004A + 12C | MCU
Vee (5VDCO) Vcee
GND GND
SDA SDA
SCL SCL

3.5. Thiét ké va thi
phin cing

cong mach tich hop

Trong bai bao nay, tac gia thiét ké hé
thong gidm sat nang lugng do dong dién
xoay chiéu, mdt pha. H¢ thong giam sat va

diéu khién doc lap 4 nhoém phuy tai.
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4. THIET KE PHAN MEM
4.1. Lwu d@6 thuit giai

Thidt lp cic chag vio ra (Input, Output
trén ESP $266)
Nhip tén, mjt khu Wifi
Khii tgo Prom, gin cie gid tr ban die Us0, M3 Asth Token
10, P=0, A=)
Thidt 13p kit ndi Wifi trin module ESP 8266
Thidt kg két odi Wifl trim module ESP 5266
n \
[
Doe diFlifw i Prem 004T (UART-TTL)

G gl liw lén Server Blynk

l

Mobi app Blysk

l

Hinh 9. Luu do thudt gidi két noi va giri div

liéu lén Blynk Server

Luu d thuat giai giri dir liéu 1én Internet
cta hé théng duogc thé hién trén hinh 8. Bét
dau hé thong thiét 1ap cac cong vao ra cia
ESP 8266, gan cac gia tri ban dau, khoi tao
Pzem 004T. Module ESP8266 thlet lap ket
nbi Wifi néu c6 két ndi thong qua cong truyén
thong UART doc dir li¢u tr module Pzem
004T sau do gui cac dir liéu nay 1én Server
Blynk. Mobi app Blynk trich xuat dit liéu tir
Server Blynk nay giam sat va diéu khién cac
nhém thiét bi thong qua relay 4 kénh. Néu
Module ESP8266 két ndi Wifi khong thanh
cong ESP8266 chuyén ché do phat Wifi,
thong qua mot trinh duyét web co thé thiét
lap lai tén, mat khau wifi va ma Token.

Hé théng sau khi thiét lap cac két ndi
Node MCU ESP 8266 nhan tin hiéu diéu
khién tir Mobi App Blynk trén céac thiét bi
10S hoic Android. Néu nhan duogc tin hiéu
“ON” ESP 8266 diéu khién céc chan IO
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Node MCU 8266 nhén tin hiéu
diéu khién

ON=1(D)
OFF=0 (S)

GPIO tuong img =1

Hinh 10. Lwu dé thudt gidi diéu khién
Relay 4 kénh

tuong tng kich chan relay & muc cao (murc
1), relay dong céc tiép diém cap ngudn cho
phu tai. Nguoc lai néu ESP 8266 nhan dugc
tin hi¢u “OFF” cac chan 10 tuong tng véi
relay dugc kich 6 mic thap (mtrc 0) relay mo
cac tlep diém ngat nguon phu tai. Ngoal ra,
hé théng trén con cho phép hen gio tat mo tur
dong cho cac phuy tai. Co thé do giam sat cac
théng s cua timg nhom phu tai bang cach
thay ddi vi trf dat bién dong (CT).

GPIO tuong tmg =0

4.2. Két qua thue nghiém

Mo hinh thuc sau khi thiét ké va thi cong
dugc thuc nghiém tai Truong Pai hoc Hai
Phong. Sau khi két ndi cac thiét bi, hé théng
bat dau lam viéc, bat dau voi viée nhap tai
khoan méat khau ctua Wifi va ma Token do
Server Blynk giri xudng mail nguoi dung.
Heé thdng hoat dong 6n dinh khi diéu khién
bat tat cac phu tai tir App Blynk.

Hinh 11. Giao dién giam sdt va diéu khién
trén App Blynk



Vi d6i twong thye nghiém véi cac phu
tai mot pha 220VAC thong dung nhu dén,
quat, 4m siéu toc ...Cac thong s6 duoc
giam sat c6 do sai s6 +1,5% so voi thiét bi
do (Ampe kim). Két qua giao dién giam sat
va diéu khién thé hi¢n & hinh

Hinh 12. Thyuc nghiém vai tdi co thong cong
sudt dinh mirc P=2(kW)

Hinh 13. Biéu do théng sé dong dién, dién dp

theo thoi gian thuc

5. KET LUAN

Két qua nghién ctru sau thuc nghiém
hé théng ¢ thé thuc hién cac chirc nang
quan ly giam sat trong thoi gian thuc cac
thong s6: dién 4p, dong dién, cong suat tac
dung, dién nang ti€u thuy,... hién thi déng

thoi trén man hinh LCD 2004A tai vi tri lap
dat va trén g dung App Blynk thong qua
may tinh hodc smartphone c6 két néi véi
hé théng thong qua phuong thic truyén
thong mang Internet Wifi, 3G, 4G.... Do
do, nguoi sir dung co thé truy cap o bat
ky noi nao, bat ky thoi diém nao mién 1a
¢ thé truy cdp dugc Internet. Nguoi sir
dung App Blynk c6 thé quan Iy va giam sat
hé thng ctia minh dong thoi ¢ thé didu
khién cac nhom thiét bi doc 1ap. Véi tinh
nang theo doi lugng dién nang tiéu thu cua
phu tai, xuét bdo cdo cac thong s6 do duoc
dén khach hang sir dung dién. Cac két qua
trén man hinh giam sat dugc hién thi duéi
do thi dé gitip khach hang dé dang theo di
tinh trang lam viéc cua hé théng duoc cap
nhat lién tuc theo thoi gian thuc. T d6 dua
ra phuong thirc van hanh phu hop.
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