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TOm tat

Sir dung dién nang tiét kiém va hiéu qua 1a mét trong nhizng giai phap quan trong
dé dam bdo an ninh ndng lwong, phét trién bén vieng cho quéc gia va day ciing la vin dé
thiét thuee dieoc cac hé déan quan tam. Pé thuc hién tiét kiém dién ndng hiéu qua can phdi
c6 thiét bi do lwong, giam sat thoi gian thuc. Bai bao nay trinh bay thiét ké, thi cong thiét
bi gidm sdt dién nang cho ho gia dinh sie dung irng dung Cayenne. Thiét bj giam sat cac
thong sé cuong do dong dién, dién &p, cong suat, hé sé cong sudt, nang hrong tiéu thy va
guri 18n internet, va LCD. Cac hg gia dinh c6 thé truy cdp xem cdc thong tin dién ndng
tidu thy online. Nghién cizu nay gop phan thiic day ing dung 10T trong doi séng, hé tro
viéc quan ly, tiét kiém nang lwong cho hé gia dinh.

Tir khOa: Cayenne, ESP8266, giam sdt ning lwong, 10T
Abstract
SMART ELECTRICAL ENERGY METER USING CAYENNE APP

Using electrical energy economically and effectively is one of the important
solutions to ensure energy security and sustainable development for the country, and this
is also a practical issue of concern to households. To effectively save energy, it is
necessary to have real-time measurement and monitoring equipment. This paper presents
the design and construction of an electricity monitoring device for households using the
Cayenne application. The device monitors the parameters of current, voltage, capacity,
power factor, energy consumption and sends them to the internet, and LCD. Households
can access and view electricity consumption information online. This research
contributes to promoting loT applications in life, supporting management, and saving
energy for households.
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1. Giéi thigu

Nén kinh té Viét Nam sau thoi ky doi méi da c6 nhimg bude tién vuot bac, kéo theo
d6 1a nhu cau sir dung ning luong ngay cang cao (Nguyen va nnk., 2021; Nguyen va nnk.,
2021). St dung dién niang 1a mot nhu cau thiét yéu cua ngudi dan ngay nay, gan nhu
100% ho dan & Viét Nam déu dwoc st dung dién tir ludi dién qudc gia (Asian
Development Bank, 2016). Cong ty dién luc qudc gia (EVN) c6 hé thong mang ludi
truyén tai rong khip dé dua dién dén tan mdi ho gia dinh. Cac ho gia dinh phai tra tién
dién theo gia ban 1é da bac. Dién ning tiéu thu dugc do bang dong hd kWh do chinh cong
ty dién luc cp. Cac gia tri do dugc do nhan vién dién luc dén tai nha ldy sé liéu dinh ky
hang thang. Tuy vay, dd c6 nhing than phién tir phia khach hang sir dung dién vé sai s6
ctia dong ho, khong dam bao minh bach trong do luong do dong hd hodc do nhan vién
dién luc (Vietnam Investment Review, 2014).

Mt khac, nhu cau giam sat, theo ddi dién nang thoi gian thue, dong cit thiét bi tir xa
1a nhu cau ctia cc ho tiéu thu dién. Gidm sat thoi gian thuc giup ho gia dinh giam tiéu thu
niang lugng hon giam sat qua hoa don tién dién hang thang (Vishwakarma va nnk., 2019).

Ngay nay, loT (Internet of Things) dang trd thanh cong nghé phd bién nhat (Tesch
da Silva va nnk., 2020). Muc dich chinh ctia IoT 1a cung cdp mdi truong sdng t6t hon bang
cach giam sat cac hoat dong khac nhau nhu quan 1y nang lugng (Motlagh va nnk., 2020).
D3 ¢6 nhiéu nghién ctru déng hd do dién ing dung IoT nhu:

Nguyen va nnk. (2018) da dé xuat mot nguyén mau thiét bi cim thong minh cé thé
phat hién va nhén ra cac thiét bi dang chay, quan 1y thoi gian sir dung ctia chiing, dong
cit cac thiét bi & khoang cach xa, tam dimg cac thiét bi khong du tiéu chuin hodc nhan
thong bao canh béo.

Gunturi va Reddy (2018) da thiét ké mot thiét bi giam sat nang lwong tai nha dua trén
ToT kha thi vé& mit kinh té, k¥ thuat va nho gon dé do cac chi sé kWh ctia mot thiét bi dién.

Chooruang va Meekul (2019) da phat trién mot hé thong giam sat nang lugng chi
phi thap IoT str dung Wi-Fi va giao thirc MQTT. H¢ théng dugc phat trién c6 thé cung
cap phép do chi tiét vé viéc sir dung niang luong va cac mo hinh tiéu thy nang luong.

Othman va Zakaria (2020) trinh bay thiét bj giam sat tiéu thy ning luong hang ngay
trong tmg dung dién thoai thong minh dugc giao dién voi may chi Blynk. Hé théng nay
da sir dung ESP32 1am bang diéu khién vi mo véi mo-dun Wi-Fi dé cung cap giao tiép
IoT véi nén tang IoT nhu ing dung Blynk.

Khalid va nnk. (2021) dé xuat hé thong giam sat niang luong sir dung vi diéu khién
ATmega328P dé giao tiép voi ESP8266.

Tiép nbi cac nghién ctru trude, nghién ciru ndy thuc hién thiét ké, thi cong thiét bi
do luong, giam sat di¢n nang cho ho gia dinh st dung cac linh kién nhu ESP8266,
PZEMO004T, LCD. Thiét bi c6 kha ning do ludng, hién thi thoi gian thuc, va giri thong
tin hién thi trén LCD, nén tang web Cayenne.
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2. Co sé khoa hgc va phwong phap nghién ciru

2.1 Cdu tric cia thiét bj

Cac thanh phan chinh cua thiét bi gdm c6 bo nguon, PZEMO04T, NodeMCU
ESP8266, LCD dwoc md ta nhu hinh 1. Phan sau day trinh bay chi tiét vé thong sé cac
thiét bi dugc chon.

220 VAC
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]
cr SEENE
[[[=——1 PzEMo04T ey p) Cayenne

ESP32
Wifi Module
AC/DC-5V-700mA ‘
Power Supply
Module

LOAD

Hinh 1. So dé khéi thiét bi do dién néing théng minh
2.1.1 Bé nguon
B ngudn duoc sir dung trong nghién ctru nay 1a bo chuyén d6i AC-DC 220V/5V-
700mA (hinh 2). Khdi nay cung cdp ning luong cho PZEMO004T (100mA), ESP8266
(240mA), va 1 LCD (600uA).

Hinh 2. B6 nguon AC-DC 220V/5V-700mA
2.1.2 PZEMOO0AT
Trong nghién ctru nay, PZEMO004T dugc chon vi n6 ¢6 kha ndng hoat dong chinh
xéc, lap dit don gian, d& st dung (Khwanrit va nnk., 2018). PZEMO004T 14 thiét bi do dién
AC da ning giao tiép theo chudn UART, nd ¢6 chirc ning do va theo ddi cac thong sb vé
dién ndng AC cua phu tai nhu dién ap hoat dong, dong ti€u thy, cong suit va nang lugng
tiéu thy, tan s6, hé sb cong suét. Mach sir dung giao tiép UART dé dang két ndi truyén
dit liéu véi vi didu khién hodc méy tinh, thich hgp cho cac img dung theo ddi nang luong,
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10T, v.v. PZEM-004T c6 cAu tao nho gon, dé lép dat, st dung cach do dong cach ly an
toan va kha ning do dong 1én dén 100A, mach c6 chét luong gia cong va linh kién tbt, do
bén cao. Hinh 3 mo ta ciu tao cia PZEMO004T, thong s6 ctia n6 duge mo ta nhu bang 1.

Hinh 3. M6 dun PZEM-Z004T
Bdng 1. Thong sé cia PZEMO0A4T.

Thoéng s6 Mo ta

CAap ngudn 5VDC — 100mA

Dién ap hoat dong 80 ~ 260VAC/50-60Hz
Dong dién hoat dong 0-100 A

Cong suit dinh mirc 22kW

Tan sb hoat dong 45-65Hz

Do chinh xac Cap 1.0

Giao tiép UART TTL 5V

2.1.3 NodeMCU ESP8266

C6 nhiéu vi diéu khién trén thi trudng, tuy nhién, trong bai bio nay NodeMCU
ESP8266 dugc lua chon boi nd 1a moét mod dun hd tro Wi-Fi trén dugc phat trién boi
Espressif (Yildiz va Burunkaya, 2019; Gnana Swathika va nnk., 2021). N6 chu yéu dugc
sir dung d¢é phat trién cac ing dung nhung IoT. M6-dun niy cho phép hé théng ctia ngudi
ding két ndi voi mang internet mot cach dé dang va thuc hién két ndi TCP / IP mét cach
don gian (Nguyen va nnk., 2018). Cau hinh mé ta va co ban thong tin cia ESP8266 duoc
mo ta & cau hinh 43 va bang 2.

Hinh 3. M6 dun ESP32
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Bing 2. Théng s6 ky thudt ciia NodeMCU ESP8266

Thong s6 M0 ta
Microcontroller ESP8266 Wifi SoC
NodeMCU Model NodeMCU Lua
Clock Speed 80 MHz

USB to Serial CH340

USB Connector Micro USB

Input Voltage 5VDC MicroUSB or VinS
Flash Memory/SRAM 4 MB /64 KB
Digital 1/0 Pins 11

Analog In Pins 1

UART/SPI/12C 1/1/1

WiFi Built-In 802.11 b/g/n

2.1.5 M6 dun LCD 2004

Trong dé tai nay, LCD 2004 duogc chon vi gia thanh ré, dé str dung. 12C LCD nay
c6 thé hién thi 20 ky ty trén 4 dong va né c6 tinh ning diéu chinh d6 twong phan va dén
nén. N6 s& chi can hai day dé diéu khién man hinh LCD nay, khién n6 tr¢ nén hoan hao
cho céc du an IoT. Thiét bi LCD gitip ho gia dinh c6 thé xem s6 liéu ngay tai thiét bi do.

2.2 Thi cdng phan ciing

Thiét bi dugc vé mach in trén phan mém Proteus 8.9, sau d6 thi cong mach. Két
qua thi cong dugc mod ta nhu hinh 5, 6.

Hinh 5. Thiét bi gidm sdt dién Hinh 6. Mach in thuc té
nang thong minh

2.3 Phdn mém

Khi hoat dong, dau tién sé& thuc hién viée khoi tao hé théng. Kiém tra hé théng co
duoc thiét 1ap hay chua. Hé théng s€ thuc hién viéc kiém tra xem c6 nhan dugc tin hiéu
diéu khién hay chua. Néu c6 nhan dugc tin hiéu thi bat dau qué trinh xir 1y (hinh 8).

Bit dau ta s& két ndi tat ca thiét bi lai v6i nhau, sau do ta sé 1ap trinh thiét 1ap cac
cong dau vao va dau ra cho cac thiét bi, tiép theo sau d6 s& khai dong LCD va PZEMO004T
va cac gia tri ban dauW=0,V=0,1=0,U=0, Wh=0. Sau d6 cho tai 1 va tai 2 hoat
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dong, néu sai thi quay lai budc thiét lap cic cong vao va ra cua thiét bi, dung s& thuc hién
do thong s6 hién thi I,W,Wh, tiép theo s& thiét 1ap két ndi WiFi trén MCU. Doi c6 tin hiéu
két ndi, néu sai thi quay lai budc thiét 1ap két ndi WiFi trén MCU, dang sé& guri dit lidu 1én
Cayenne cloud va két thuc.

Sau khi thiét 1ap cac phan ctng nhu trén. Dit liéu c6 trude d6 da thuc hién dung s&
duogc gui 1én website, sau d6 ta bat WiFi dé thiét bi va web Cayenne cloud dugc déng bo
v6i nhau. Sau d6 kiém tra két n6i MQTT dang nhap tai khoan va mat khdu ta di tao tir
trudc do, thiét 1ap két ndi giira diéu khién va Network sau d6 ta doi yéu cau két ndi. Céac
thiét bi da két ndi, néu sai thi quay lai budc doi yéu cau két ndi, ding sé t6i bude doc dir
liéu tir MCU va tai dit liu 1én cloud (hinh 9).

Phan thiét ké giao dién trén Cayenne dugc md ta nhu hinh 7.

e > o GE=me
Cayenne —r—_t

4,169

B 5 e et o & w O A onaN o B

Hinh 7. Giao dién trén ving dung Cayenne

Guni dir bu lén

Hinh 8. Luwu do két néi phan cirng Hinh 9. Luwu do két néi WiFi
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3. Két qua va thir nghiém

Sau khi thi ¢ng, hé thdng hoan thién dwoc mé ta nhu hinh 10, hién thi trén giao
dién Cayenne dugc mo ta nhu hinh 11. Két qua thir nghiém do ning luong tiéu thy cho
tai 1a ta lanh, 4m dun nudc, cac thir nghiém cho thay thiét bi hoat dong 6n dinh.

Hinh 10. M6 hinh hoan thi¢én

551 PM
8 O Type here to search 0o H &G = B A AW oo By

Hinh 11. Két qud hién th; trén Cayenne

4. Két luan

Nghién ctru nay d thiét ké, thi cong thiét bi giam sat cac dai lugng dién nhu dong
dién, dién ap, cong suit, hé sd cong sut, tan sb, dién nang. Ho gia dinh co thé xem cac
thong s6 dién truc tiép tai noi thiét bi do duge lép dat nho c6 hién thi LCD hodc qua
internet voi nén tang Cayenne. Thiét bi nay hitu ich cho cac ho gia dinh trong viéc giam
sat va quan 1y nang lwong mot cach hiéu qua. Ngoai ra, né con 1a mot cong cu hd tro déc
luc cho viéc day hoc STEAM.
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Trong tuong lai, thiét bi s& dugc hoan thién thiét bi theo hudng tinh gon, da nang,

d& sir dung hon, va tién hanh kiém nghiém, so sanh v&i cac thiét bi chuin dé danh gia sai
s6 do luong. Bai béo nay gop phan thic ddy tmg dung IoT trong thuc tién.
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