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HE THONG QUAN LY NANG LUGNG TRONG NHA THONG MINH

SMART HOME ENERGY MANAGEMENT
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TOM TAT

Su tang truéng clia s6 lugng do thi & nudc ta (dén nam 2020 la 862 d thi)
kéo theo su gia tang mat dd dan so. Diéu do khién nhu cau st dung nang luong
ngay cang tang cao: nam 2020 la 2210,9kWh/nguai/ndm trong khi nam 2015 la
1535,1kWh/nguti/ndm. Béo cdo clia B Cdng Thuong cho thay miic lang phi dién
clia nudc ta rdt cao, tir 10 - 50%. Viéc st dung dién hgp Iy dang ngay cang nhan
dugc nhiéu su quan tdm. Vi vdy, muc tiéu cla nghién c(u la dua ra gidi phap gitip
ngudi st dung trong viéc kiém sodt va tiét kiém nang lugng. Hién nay, trong cudc
cach mang cong nghiép 4.0 vdi su phat trién manh mé ctia Internet of Things, hé
thdng nha théng minh dang ngay cang pha bién va hoan toan ¢6 thé ho trg xi Iy
van dé trén thong qua thuc thi tu dong céc chién lugc st dung nang lugng hiéu
qua. Trong nghién ctu nay, cac tac gia dua ra giai phap xdy dung hé thong quan
Iy ndng lugng trong toa nha. Hé thong cho phép tich hap, diéu khién cac thiét bi
€0 san trén thi trudng trong cing mdt nén tang tap trung. Tir d6 hé thong sé
phén tich thdi quen st dung va hd trg thiét 1ap chiic nang trong viéc tu dong hoa
t0i uu ndng lugng dién st dung.

Tir khéa: Tiét kiém ndng lugng, kiém sodt nding luong, vn hanh t6i uu, nha
théng minh.

ABSTRACT

The growth of the number of urban areas in our country (as of 2020, there
were 862 urban areas) has led to an increase in population density. This has
resulted in an increasing demand for energy usage: in 2020, it was
2210.9kWh/person/year compared to 1535.1kWh/person/year in 2015. A report
by the Ministry of Industry and Trade shows that the level of electricity waste in
our country is very high, ranging from 10-50%. Rational electricity usage is
receiving increasing attention. Therefore, the aim of this study is to provide
solutions to help users control and save energy. Currently, in the 4.0 industrial
revolution with the strong development of the Internet of Things, smart home
systems are becoming increasingly popular and can completely support the
processing of this issue through the automatic execution of efficient energy
usage strategies. In this study, the author proposes a solution to build an energy
management system in buildings. The system allows integration and control of
available devices on the market on the same centralized platform. The system
will analyze usage habits and support the establishment of functions in
optimizing the use of electricity through automation.
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1. GIGI THIEU

Ngay ngay, véi su phat trién cla xa hoi, cudc séng cla
con ngudi ngay cang tién nghi va hién dai. Nhu cau vé
nang lugng dang ngay cang tang cao, dac biét la ndng
lugng dién. Tap doan Dién luc Viet Nam (EVN) cho biét:
Trong giai doan 10 nam 2011-2020, nhu cau dién nang
cGa Viét Nam tang trudng rat cao, binh quan gan
10%/nam. Két qua danh gia ctia B6 Cong Thuong va EVN
vé ké hoach cung cdp dién giai doan 2020-2025, viéc dam
bdo cung cap dién trong giai doan nay sé gap nhiéu khé
khan, thach thic, nhat la trong trudng hgp xay ra cac hién
tugng thoi tiét cuc doan. PE gidm bdt ganh ning lén
mang ludi dién quéc gia va giam bat chi phi st dung, cac
hé gia dinh va co quan can thuc hién cac giai phap tiét
kiém dién. Hé théng nha théng minh la moét giai phap
hiéu qua cho van dé nay.

Véi su phat trién manh mé cla cong nghé, ty 1& phé cap
Internet va smartphone rat cao, cong nghé 5G, hé théng
nha théng minh dang dan tiép can dugc véi nhiéu nguoi
han. Hé théng nha théng minh cé uu diém la su tién nghi,
an toan, hién dai va tiét kiém nang lugng. Tuy nhién, su tiét
kiém nang lugng chi thé hién véi ngudi st dung théng qua
cac hoa don st dung dién vao cudi thang. Diéu dé khién
ngudi st dung bi déng trong céc y dinh hanh déng vé tiét
kiém dién. Vi vay hé théng quan ly nang lugng trong nha
thong minh la v6 cung can thiét.

Trong bai bao nay, cac tac gia dua ra mé hinh hé théng
quan ly nang lugng trong nha théng minh (Smart Home
Energy Management hay SHEM) vé&i muc tiéu:

e Xay dung hé théng diéu khién va giam sat tda nha.

e Xay dung chién lugc st dung ndng lugng theo hudng
tiét kiém va toi uu hoa.

2. PHUONG PHAP
2.1. Hé théng giam sat va diéu khién téa nha

Viéc xay dung hé théng giam sat va diéu khién 1a nham
thu thap, hién thi dir liéu hoat ddng cda tda nha, thuc hién
ménh [énh cla ngudi dung thdng qua giao dién hoac
giong noi va gilp van hanh tu déng cac chién lugc st dung
nang lugng ma hé théng quan ly nang lugng dé ra. Hé
thong dugc xay dung véi 3 thanh phan chinh bao gém: B
diéu khién trung tam, cac thiét bi giam sat va cdm bién,
diéu khién va giao dién ngudi dung (hinh 1).
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Hinh 1. So d6 md ta hé thdng gidm sat va diéu khién nha thong minh

2.1.1. Bé diéu khién trung tdm

Hé théng dugc lap dat tai ngéi nha 4 tang tai quan Hai
Ba Trung. C4c tinh chat ctia hé thng ma céc tac gia huéng
t6i la tinh linh hoat (trong l3p dat), hiéu qua va én dinh. Bd
diéu khién trung tdm dugc cai dat cac phan mém ma
nguén ma openHab [2], Influxdb [5], Mosquitto [1],... c6 vai
trd nhu bd nao gidp thu thap, xd ly di liéu va diéu khién
moi hoat dong ctia hé thong.

2.1.2. Thiét bi cam bién, gidm sdt ndng luong va diéu
khién

DPé dap Ung dugc tinh chat linh hoat va 8n dinh cda toa
nha, cac tac gid sir dung cac thiét bi cdm bién (cdm bién
nhiét d6 dé am, cdm bién tu cla,..) va thiét bi diéu khién
(mat cong tac théng minh) sir dung giao thuc khéng day
Zigbee: la giao thuc truyén théng it tiéu ton nang lugng,
tinh bdo mat cao, kha nang ma rong s6 lugng cac node gan
nhu v han theo nguyén ly mesh [6].

Cac thiét bi két ndi véi bo diéu khién trung tam thong
qua mdt Gateway chuyén d8i gilta giao thuic Zigbee va
MQTT. Tuy nhién cac Gateway trén thj trudng dugc cac nha
san xuat thiét 1ap dé chi tuong thich véi cac sdn phadm va ing
dung ctia hang. Vi vay dé€ dé dang quan ly mét cach théng
nhat, Gateway dugc flash firmware Tasmota: la mét firmware
ma nguén mé danh cho chip ESP8266 va ESP32 hé trg két
néi MQTT dé lién két véi nén tang loT khac (openHab,
HASS,..) [3]. Khi d6 Gateway c6 thé két ndi va thiét lap cac
thiét bi st dung giao thiic Zigbee trén thj truong.

a) b) q
Hinh 2. a) Gateway b) cdm bién chuyén dong ) cdm bién nhiét do, do am
Thiét bi diéu khién diéu hoa dugc sir dung c6 sdn trén
thi trudng (diéu khién héng ngoai QCT) diéu khién bdi chip
ESP8266 va duoc flash firmware Tasmota dé két néi vai bo
diéu khién trung tam théng qua giao thic MQTT (hinh 3).
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Hinh 3. Thiét bi diéu khién hong ngoai QCT

Thiét bj gidm sat nang lugng dugc st dung cé kha nang
theo déi va thu thap di liéu théng s6 dién ti cac 16 dién
chinh trong toa nha. Hé théng dién clia ngéi nha dugc chia
lam 6 16 tai cho diéu hoa va phu tai cac tang. Thiét bi c6 kha
nang do lién tuc 6 kénh 1 pha va gui dir liéu vé bd diéu
khién trung tam théng qua giao thiic MQTT.

2.1.3. Giao dién ngudi diing

Sau khi két néi tat ca cac phan ciing cta hé théng vao
bo diéu khién trung tam, cac tac gia ti€p tuc xay dung giao
dién theo déi va diéu khién. Giao dién ngudi dung dugc xay
dung giup ngudi dung dé dang trong viéc theo déi cac
thong s6 va diéu khién cac thiét bi ctia ng6i nha. Phan mém
openHab 3.3.0 cung cdp m6t giao dién ngusi dung hop
nhat goi la MainUI hé trg trong viéc xay dung giao dién dap
Ung dugc hau hét diéu kién d6 [2].
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Hinh 4. Giao dién nqudi ding

Hé théng nha théng minh cling c6 thé dugc diéu khién
bang giong noi hé trg bai thiét bi Google Home. Phan mém
openHab chi cé thé truy cap trong mang ndi bd nén dé co
thé két néi openHab vai hé sinh thai ctia Google can théng
qua mdt add-on la openHabCloud [2]. Piéu khién bang
giong néi c6 khd nang kiém soat va diéu khién thiét bi &
bat ci dau. Tuy nhién c6 mot sé han ché vé do tré do anh
hudng cua Internet trong ngbi nha.
2.2. Xay dung chién lugc st dung nang lugng hiéu qua

Sau mét thai gian hoat ddng ctia ngdi nha, hé théng sé
thu dugc di liéu vé lugng dién tiéu thu, cac trang thai cta
ngdi nha va théi quen st dung thiét bi dién ctia ngudi dung.

Website: https://jst-haui.vn



P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

Cac thong sé dugc gui vé ti thiét bi giam sat nang
luong bao gom dién ap, dong dién, coéng suat tiéu thu va
hé s6 cong suat. Tién hanh phan tich cac thong so6 dién ap
va dong dién giup hé théng danh gia dugc trang thai dién
clia ngdi nha: dd 6n dinh cua dién ap va dong dién, dai
dién ap c6 gay t6n hai dén thiét bi hay khong,.... va dua ra
canh bao kip thai.
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Hinh 5. D4 thi dién ap phu tai
Cac théng s6 vé cong suat tiéu thu va hé sé cong suat
giup hé théng tinh toan dugc muc d6 hao phi dién nang.
[ <] ooz > ]

Hinh 6. D thi cong suat tiéu thu cac g téi trong ngay

Cac tac gia tiép tuc tim mai tuang quan gida cac di liéu
vé nang lugng va cdm bién nhu: gitta nang lugng tiéu thu
cla diéu hoa va nhiét dé phong, nhiét dé ngoai trgi,.... tu
dé danh gia do hiéu qua trong st dung cac thiét bi dién:
diéu hoa, quat,... va dua ra cac diéu chinh phu hgp trong
viéc xay dung chién lugc sir dung nang lugng va tu dong
héa toa nha.
3. KET QUA VA DANH GIA

Hién tai hé théng giam sat va diéu khién da budc dau
dugc dua vao st dung. Trong thoi gian téi sau khi da thu
thap day du dit liéu, cac tac gia sé bat dau xay dung cac ché
dé tu déng hda théng minh va chién lugc sir dung nang
lugng t6i uu. K&t qua hudng téi cudi cung la mot mo hinh
SHEM thé hién rd dugc viéc tiét kiém dién va téi da héa
nang lugng. Cac két qua thu dugc sé tiép tuc dugc cong bé
trong cac nghién ctiu khoa hoc sau.
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4. KET LUAN

Hé théng nha théng minh da va dang dan tr& nén phé
bién nhung van dé vé t6i uu hda nang lugng st dung van
con mai véi nhiéu ngudi. Vi vay, du an vé thiét k& hé théng
quan ly nang lugng trong nha thong minh la diéu can thiét
dé t6i da hoa hoat déng clia tda nha. Du an c6 kha nang
phat trién hon nia khi két hgp véi cac gidi phap nang
lugng tdi tao hudng téi nearly-Zero Energy Building (nZEB).
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