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Tom tat

Néng lwong va méi trwong 1a nhizng yéu to chinh quyét dinh phét trién bén viing kinh
té quoc dan. Tiét kiém nang lhrong 1a mét phan quan trong cua chién lieoc phéat trién bén
vitng. Pé thuc hanh tiét kiem, qudn 1y nang heong hiéu qua can mét hé thang giam sat, thu
thdp thdng so ndang hrong chinh xac, thoi gian thuc. Bai b4o nay trinh bay vé thiét ké, thi
cong hé thong gidm sdt ning leong thong qua 10T duea vao module do dién da nang PZEM-
004T. Hé thang gidm sét cac thdng sé dong dién, dién ap, cong sudt, hé sé cong sudt va guri
Ién mgng internet qua 1ng dung Blynk. Ngwoi quan ly c6 thé truy cdp di liéu ¢ bat ciz thoi
gian nao va bt cir noi ddu théng qua cdc thiét b laptop, tablet, hodc smartphone diroc két
noi internet. Diz liéu thu thdp diroc c6 thé sir dung cho cac ing dung khdc nhiw tinh tién
dién, smart grid va nha théng minh. Nghién ciu nay gop phan i#ng dung 10T vao cugc song
va hé tro cac gidi phap tiét kiém nang heong cho céc hg tidu thy.
Tar khoa: PZEM-004T; Energy Monitoring; 10T, Blynk
Abstract

MONITORING ELECTRIC ENERGY USING loT APPLICATION

Energy and environment are key factors determining sustainable development of the
national economy. Saving energy is an important part of the strategy for sustainable
development. In order to practice saving and effective energy management, it is necessary
to have a monitoring system that collects accurate, real-time energy parameters. This
article presents the design and construction of an energy monitoring system through the loT
based on the PZEM-004T multipurpose metering module. The system monitors current,
voltage, capacity, power factor parameters and sends it to the internet via Blynk
application. Managers can access data anytime and anywhere through internet-connected
laptop, tablet, or smartphone devices. The collected data can be used for other applications
such as electricity billing, smart grid and smart home. This research contributes to the
application of 10T to life and supports energy saving solutions for consumers.

1. Gioi thiéu
Internet van vat (1oT) la mot lién mang, trong d6 cac thiét bi, phong dc va céc
trang thiét bj khac dugc nhing voi cac bo phan dién tir, phan mém, cam bién, co cu
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chap hanh cing véi kha ning két ndi mang may tinh gidp cho cac thiét bi nay cé thé thu
thap va truyén tai dir liéu. IoT dang dugc st dung rong réi trong cudc séng ngay nay.
loT gilip moi ngudi séng va 1am viéc thong minh hon ciing nhu kiém soét tét hon cudc
séng cua minh. Bén canh viéc cung cap cac thiét bi thong minh dé hién dai héa ngdi
nha, 10T con cung cip cho cac doanh nghiép mot tim nhin thuc té vé viéc 1am thé nao
dé hé théng cong ty thuc su hoat dong hiéu qua.

Do sy ting truong kinh té va dan s, nhu cau tiéu thy nang luong da ting dang ke.
Diéu nay dan dén ning luong can dap tng bi thiéu hut. Bé khic phuc su thiéu hut ning
lwong, mot mat ngudi ta phai tim kiém ngudn ning lwong maéi thay thé, mit khéc, nguoi ta
phai tim cach sir dung ning lwong hiéu qua. Muén st dung ning lugng hiéu qua, ching ta
can phai c6 thiét bi giam sat, theo ddi dé tir d6 dua ra chién luoc van hanh céc ho tiéu thu
mot cach toi wu. Cac ho tiéu thy niang luong khdng chi dugc giam sat dién nang tiéu thy sau
mdi dinh ky (thang, quy, nim) ma con phai duoc giam sat thoi gian thuc. Ngoai ra, cac
nghién ctru da cho thay rang 4p dung phuong phép giam sat thoi gian thuc gidp ho gia dinh
giam tiéu thu niang luong hon cach truyén thong (gidm sat qua héa don hang théng)
(Vishwakarma, Upadhyaya, Kumari, Mishra, 2019). Tan, Leee, Mok (2007), Rashdi,
Malik, Rashid, Ajmal, Sadip (2013), Prathik, Anitha, Anitha (2018) da thiét ké hé thdng
giam sét dua trén GSM dé cung cép thong tin nang luong tiéu thu dén cac khach hang.
Primicanta, Nayan, Awan (2010) da két hop ZigBees va GSM dé truyen dir liéu.

Trong bai béo nay, chiing t6i tién hanh thiét ké, thi cong hé thong giam sét ho tiéu
thu nang luong théng qua module PZEM-004T két ndi voi ESP8266 trén nén tang ung
dung Blink. Céc dit liéu phu tai gom c6 sat dién ap (V), dong dién (A), céng suét (W),
cos(¢), dugc chuyén tir PZEM — 004T dén ESP8266. EPS8266 xuat dit liéu 1én dabase
va guri cac gia tri, gom c6 biéu do 1én trang web, mobile app, hoic email khach hang,
gitp khach hang d& dang biét duoc tinh trang st dung dién ning va dua ra chién lugc
van hanh cac thiét bi dién hiéu qua.

2. Hé thong giam sat ning lwong qua loT

V6i xu thé két néi internet, rat nhidu cong ty cho ra doi cac hé thong niang luong
thdng minh. Bang cach st dung cac thiét bi thdng minh va phan tich dir liéu hoat dong
bang céng nghé 10T gilp téi wu st dung nang luong, du doan sy ¢b thiét bi trudc khi su
cb d6 gay hong hoc, v.v.. (hinh 1). Trong d¢é tai ndy, ching t6i thiét ké hé thdng giam sat
ning luong vai cac thiét bi chinh 1a PZEM — 004T, ESP8266, nhu duoc trinh bay &
hinh 2. Hé thong giam sat dugc chay trén tng dung Blynk.

Céc thong sé phu tai (dién ap, dong dién, tan s, hé s6 cdng suat, cong suat) dugc
PZEM-004T guri vé thiét bi ESP8266 va dua 1én internet. Ung dung c6 thé biéu dién di
liéu thu dugce dudi dang thoi gian thuc, biéu dd mién, theo gio, thang, hoic nim. Bic
biét, hé théng c6 thé xuat dir liéu qua email, tir d6 ta co thé tinh toan cac chi phi tiéu thu
luong dién cua cac ho tiéu thu va dé ra cac giai phap tdi wu tiét kiém chi phi hon, ciing
nhu chuan doan cac su ¢ ¢6 kha ning xay ra.
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Hinh 1. Hé thang
IoT dac thu
(Shakerighadi,
Anvari-Moghaddam,
Vasques, 2018)
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Hinh 2. So do khoi hé
thong gidm sdt ndang
luong

3. Thiét ké, thi cong hé thong giam sat ning lwong qua loT

3.1. Cac linh kign chinh

3.1.1. ESP8266

Esp8266 1a vi diéu
khién chinh cua hé thdng,
dong vai tro gitp chuyén
tat ca céc dit lieu do dugc
I&n internet (Blynk App).

Hinh 3. Esp8266
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3.1.2. PZEM-004T 220V-100A

PZEM-004T duoc st dung dé do va theo ddi gan nhu hoan toan céc thong sd vé
dién niang AC cua mach dién nhu dién ap hoat dong, dong tiéu thu, cong suit va ning
lwong tiéu thy. Mach sir dung giao tiép UART dé& dang két ndi truyén di liéu téi vi diéu
kién hoac may tinh, thich hop cho céc tng dung theo ddi nang luong loT.

L

Hinh 4. PZEM-004T va cugn bién dong

3.1.3 May bién dong cugn day ddn

Cudn so cap cua may bién dong loai nay s& duoc két ndi truc tiép voi cac day dan,
c6 nhiém vu do cuong dd dong dién chay trong mach. Cuong d6 dong dién trong cudn
thir cAp phu thudc vao ty s6 vong day quan cia may bién dong.

3.2 Thi cong phan cieng

Trong dé tai ndy, nhom tac gia thiét ké hé théng giam sat nang luong cho dong
dién xoay chiéu, mot pha. San pham thi cong nhu hinh 5.

Hinh 5. San pham thiét ké
phan ciing
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3.3 Thiét ké phan mém

Téc gia thiét ké cho viéc két néi PZEM-004T véi ESP8266 va két néi ESP8266
Vi ng dung Blynk. Hinh 6 1a luu @ chuong trinh doc, xur ly dit liéu va xuat két qua
Ién tng dung dién thoai. Qua thir nghiém cho thiy, hé thong hoat dong tét. Tuy nhién,
do thoi gian ¢ han, nhém nghién ctru chua kiém tra do chinh xac cua hé thdng ciing
nhu cai dt cac thiét bi dong cat tir xa gidp tdi wu hé théng.

Hinh 6. Luu do chirong trinh két ngi PZEM-
004T, ESP8266 va xudt di liéu lén izng dung
dién thoai, email

4. Thir nghiém
L. PR . o Poc di liéu
Tac gia da tien hanh tha nghiém thiét bi
véi bong dén vao ngay 07/06/2020 tai Truong
Dai hoc Tha Dau Mot. Két qua tha nghiém nhu
hinh 7.

PZEML004T

Tinh fodn

Poc du liéu
U PZEM-004T
Xudt di liéu
|én internet
Blynk Server
App + Mail

DIENAP | DONG DIEN CONG SUAT COSPI

Hinh 7. Két qua ddnh gid va goi
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5. Két luan

Su phét trién cua Internet of Things (IoT) da cach mang héa cac hé thong quan ly
nang luong dé sir dung ning lugng thich hop. IoT duogc coi 1a déng vai trd nong cot
trong viéc bién cac hé thdng quan 1y ning lugng niy théng minh hon trong twong lai sap
tgi. Mai thiét bi c6 thé duoc két ndi véi mot mang va nhiéu théng tin c6 thé duoc thu
thap tir cac thiét bi duoc két néi nay. Trong dé tai, nhém tac gia da thiét ké, thi cong mot
hé thong g1am sat nang lu’ong don gian qua ung dung Blynk. Trong tuong lai, tac gia sé
mé& rong sé nit giam sat dé xay dung dit liéu hoan thién cho mét cong trinh, hozc phan
Xudng san xuat tir do6 gitp cho viéc quan ly tiét kiém ning lugng.
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