TNU Journal of Science and Technology

228(02): 251 - 258

A SUGGESTION OF SOLUTIONS FOR CONTROLLING AND MONITORING
OF ELECTRICAL EQUIPMENT IN BUILDINGS AND HOTELS
EMPLOYING BMS TECHNOLOGY

Dang Ngoc Trung
TNU - University of Technology

ARTICLE INFO

ABSTRACT

Received: 04/01/2023

Revised: 08/02/2023

Published: 09/02/2023
KEYWORDS

Building Management System
Building Automation

Smart Device

Internet of Thing

Intelligent Building

The article introduces an overview of building management technology
using Building Management System (BMS) through analysis and
evaluation of the recent published scientific works and real products on
the market of firms such as: Siemens Group; Honeywell, Johnson
Controls, PSA, Daly Tech company and so on. Thereby, the author
proposed the solutions to control and monitor electrical equipment in
buildings, hotels... employing BMS technology. The major content of
this article focuses on building control signal communication methods,
as well as designing a monitoring interface on Visual studio, AT driver
server, Itag builder software... to manage and control electrical devices
over Ethernet/Internet. By applying PLC (Programmable Logic
Controller) as the central controller, it will help to process signals
accurately, synchronously, stably and to retrieve data in real time. The
research results have been verified in real models, therefore the
correctness of the proposed solution is proven. Besides, a new direction
in control and management solutions for buildings and hotels is
opening for further development.
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Hé thong quan 1y toa nha
Tu dong hoa toa nha
Thiét bi thong minh
Internet két ndi van vat
Toa nha thong minh

Bai bao gigi thiéu tong quan vé cong nghé quan 1y toa nha BMS
(Building Management System) thong qua vi€c phén tich, danh gia cac
cong trinh khoa hoc di dugc cong bd va cac san pham thyuc trén thi
truong cuia cic hang nhu: Tdp doan Siemens; Cong ty Honeywell,
Johnson Controls, PSA, Daly Tech..., tir 46 dé XUt giai phap diéu khién
va giam sat cac thiét bi dién trong toa nha, khach san... theo cong nghé
BMS NOi dung chinh cua bai bao tip trung xdy dung phuong thirc
truyén thong tin hiéu diéu khién, ciing nhu thiét ké giao dién gidm sat
trén phan mém Visual studio, AT driver server, Itag builder... dé quan
1y va diéu khién cac thiét bi dién qua mang Ethernet/ Internet. Bing
viéc sir dung PLC (Programmable Logic Controller) 1a bo diéu khién
trung tim s& giup xur 1y tin hiéu chinh x4c, dong bg, 6n dinh va truy
Xuét dir liu theo thoi gian thuc. Vi két qua nghién ciru duoc chay thir
nghiém trén mo hinh thyc, da ching minh dwgc tinh dung dan cua giai
phap dé xuat, ddng thoi s& mo ra mot huéng di méi trong giai phap diéu
khién va quan 1y toa nha, khach san... hién nay.
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1. Mé dau

Ngay nay, vin d& d6 thi hoa phat trién nhanh chéng & cac qudc gia, mot trong nhimg diém
nhan quan trong d6 1a su xuat hién cua vo sb toa nha cao tang, khach san..., to diém cho bic tranh
tong thé ciia d6 thi. Trudc su phat trién nhanh chong d6, van dé dit ra 1a kiém dinh chét luong
cac toa nha, khach san d6 nhu thé nao va dua vao cac tiéu chi nao dé danh gia chét lugng cho cac
toa nha cao tang, khach san d6. Tuy theo quan diém Kién triic, két ciu xay dung, tién nghi, kha
nang sir dung hiéu qua va linh hoat, than thién vi méi truong, tiét kiém nang luong... ma ching
ta ¢ cac tiéu chi danh gia va kiém dinh khac nhau. M6t trong nhiing tiéu chi dé danh gia va kiém
dinh 13 hé théng quan 1y toa nha - BMS (Building Management System) minh hoa nhu Hinh 1.
Hau hét cac toa nha cao tang, khach san hi¢n nay déu duoc trang bi céc thiét bi hién dai c6 hé
thdng dich vu phirc tap nhung van dang hoat dong doc lap. Vi vay can phai xay dung mot giai
phap tich hop toan dién nham tap trung hoa va toan dién hoa vé viéc giam sat, van hanh va quan
1y tda nha.

Hé thong BMS 1a hé théng dong bo cho phép diéu khién va quan 1y moi hé thdng ky thuat
trong toda nha nhu: hé théng dién chiéu sang, hé thdng cung cip nuéc sinh hoat, didu hoa thong
gi6, canh bao mdi trudng, an ninh, bio chay — chita chay,... dam bao cho viéc van hanh céc thiét
bi trong toa nha dugc chinh xéc, kip thoi, hiéu qua, tiét kiém nang luong va tiét kiém chi phi van
hanh qua mang ndi b6 hoac Internet/Ethernet [1] - [5]. Hé théng BMS 1a h¢ thong dong bo, thoi
gian thyc, truc tuyén, da phuong tién, voi hé thong Xu ly trung tm bao gom phan mém va phan
clmg may tinh, cac thiét bi vao/ra, cac bo cam bién va diéu khién ma tran diém.
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Hinh 1. Minh hoa hinh anh céng nghé quan ly toa nha — BMS [4]

Hién nay trén thi truong c6 rat nhiéu hing di va dang dua ra cac phién ban vé hé théng BMS
khic nhau nhu: Trén thé gidi c6 cac hang: Siemens, Honeywell, Johnson controls, Delta
control,... Trong nudc c6 thé ké dén: Cong ty TNHH CBRE Viét Nam, Cong ty CP quan ly va
khai thac tai san PSA, Cong ty DalyTech, Cong ty CP PMC... Hau hét cac goi san phiam c6 chi
phi kha cao thuong phu hop vai cac khach san, toa nha hién dal véi chi phi 16n. Ngoai ra, viéc
can thiép dé mo rong cac chuc nang quan ly dbi véi cac ky su véan hanh tai cac toa nha khach san
1a han ché, cac hé thong duoc tich hop boi cac mach vi diéu khién dang hop den, do vay rat kho
cho viée nghién ctru va tlep can cai tién mo rong cac thiét bi ngoai vi.

Khai niém vé hé thong quan 1y toa nha - BMS khong con xa la, nd ra doi tir nam 1970. Bén
nay di c6 rat nhiéu cong trinh nghién ciru va tmg dung vé hé BMS nhu: Véi cac nghién ciru trong
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nudc, tic gia trong [1] da tim hiéu vé he BMS va mo phong hé théng BMS trén phan mém
Aposee Insight ciia Siemens cho toa nha, khach san Novotel Pa Ning dé thiy dugc cac tinh ning
tu dong va thong minh trong van hanh quan ly toa nha. Trong [2], tac gia da tim hiéu cac giao
thic truyén thong trong hé BMS va tng dung vi diéu khién AVR Atmega 128 dé lap trinh diéu
khién va gidam sat cho mot bai toan cong ngh¢ cho toa nha cao tang Trén thé gidi, trong [6], tac
gia tng dung vi diéu khién AT89C52 thiét ké hé thong didu khién hé BMS trén mé hinh tai dai
hoc IQRA va tdp trung vao d1eu khién va tinh bao mat cia hé HVAC. Cac tac gia trong [7], [8]
lai nghién ctru tong quan vé cau trac diéu khién va phuong thuc truyén thong trong hé BMS cé
ung dung cong nghé ToT, dam bao tinh bao mat va thong tin dit liéu dugc cap nhat chinh xac theo
thoi gian thyc. Cong trinh [9] dé xuét thuat toan diéu khién du bao két hop Véi tri tué nhan tao dé
t6i wru hoa viéc str dung ning luong va phat hi¢n 16i trong quan 1y gidm sat toa nha. Cac tac gid
trong [10] tap trung xay dung thuat toan thiét ké quan 1y toa nha trén co s& mot bo dir liéu chuan
¢6 tinh dén van dé noi suy dé tranh 16i do tw duy van hanh cua con nguoi, dong thoi phéi hop
thiét ké giao dién diéu khién giam sat cong nghiép vao van hanh toa nha qua SCADA/HMI.
Trong [11] nghién ctru di sdu vé hudng thiét ké hé thong quan 1y toa nha da tac nhén, tirc 13 phan
nho hé thdng quéan 1y toa nha thanh cac hé thdng con xtr Iy & cac cap khac nhau, tir d6 tdi uu duoc
dir liéu xir 1y & bo diéu khién trung tim thong qua song wifi. Vi [12], tac gia gidi thidu kién trac
va cac giao thuc truyén thong trong quan ly toa nha hién nay nhu: BACnet, KNX, Dali,
Bluetooth, Zigbee, Z-Wave.. . bong thoi so sanh va du doan kha ning (ng dung gitta cac giao
thire trong thuc té sap téi. Nghlen cuu [13] tép trung nghién ctru va tng dung céc san pham quan
1y toa nha ciia hing Wago trong diéu khién va gidam sat cac thiét bi trong toa nha qua mang
Internet, gitip giam chi phi van hanh, thoi gian va giam t6n hao ning luong.

Nhu véy, c¢6 thé thay rang viéc nghién ctru huong cai tao ciing nhu dé xuét cac giai phap mcyl
dé xay dung phuong thirc diéu khién, giam sat quan 1y toa nha, khach san... 1a hudng di tat yéu,
nham dua ra cac (ng dung trong van hanh quan 1y toa nha, khach san theo huéng mé, tang hiéu
qua trong qua trinh van hanh. Trong do, viéc xay dung ciu tric diéu khién va giam sat, ciing nhu
giai phap truyén thong dir lidu trong hau hét cac bai toan cong nghé ciia cong trinh chung cu cao
tang, khach san, khu thuong mai dich vu...ludn 13 cac bai toan c6 hudng mao va co thé <o nhiéu
giai phap khéc nhau dé thuc hién cong ngh¢ BMS. Bang su két hop giita giai phap truyen thong,
bo diéu khién trung tdm véi cac cam bién nhu: cam bién nhiét o, cam bién do am, cam bién
khoi, cam bién muc... s& dem lai nhimg cong nghé tu dong va thong minh trong viéc van hanh
cac chirc ning khac nhau ctia mot toa nha, khach san dé. Viéc xdy dung ciu truc diéu khién va
truyén thong dugce xem 1a khau then chét cho mdi cong trinh. Vi vay, bai bao tap trung d& xuat
giai phap méi dé diéu khién, giam sat va truyén thong tin hiéu trong cic toa nha cao tang, khach
san...theo cong nghé BMS. Trong d6, hé thong c6 sir dung phdi hgp mét sb giao thirc truyén
thong nhu: Internet/Ethernet, Modbus RS485... qua giao dién giam sat thiét ké trén phan mém
Visual Studio, Itag Builder, AT driver server... va su lya chon bd diéu khién trung tim 1a PLC.
Bai I8, PLC 1a mét thiét bi 1ap trinh va van hanh tuong ddi don gian va c6 do chinh xac cao va rét
phd bién trong nhiéu linh vuc hién nay.

2. Céu tric va tinh ning cia h¢ théng quan 1y tda nha BMS
2.1. Cdu triic quan Iy va vin hanh ciia hé théng qudn Iy toa nha - BMS

Hé théng BMS c6 cdu triic quan 1y va van hanh cua mot hé théng didu khién phan tan. Hé
thong dwoc phan thanh 4 cp co ban nhu Hinh 2 [3], [4], [13], [14]:

» Cap chdp hanh: Gom cac hé théng dau vao nhu: hé théng cam bién, camera, cong tac thé
tir,... cac hé thdng dau ra gdm céac co cdu chip hanh nhu: quat théng gio, didu hoa, dén, cdi, may
bom,... Cip nay cé chirc ning do ludng, dan dong, chuyén déi tin hiéu.
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» Cdp diéu khién: Bao gom céc bo didu khién DDC, PLC, PAC,... Cip diéu khién c6 nhiém
vu tiep nhan thong tin tir cac by cam bién va xtr 1y thong tin theo thuét toan nhat dinh sau do guri
tin hiéu diéu khién dén co cau chap hanh.

Cip quan Iy
L

Cip diéu khién, - - D

Cip diéu khién m 3 Lm_‘
Robol CNC RC

SCARA Robot

cronns/ Q- D<= M A W

AC/OC Valves Relays Sensors
Motory

Hinh 2. Cdu triic co ban hé thang qudn 1y téa nha — BMS

» Cdp diéu khién, gidm sdt: c6 chic nang gidm sit va van hanh qué trinh k¥ thuat, hd tro
nguoi ding trong viéc cai dit ung dung, giam sat qua trinh van hanh dé xir Iy nhiing su ¢6 bat
ngo. Viée diéu khién giam sat khong doi hoi qua nhidu phuong tién, dé dang thao tac qua may
tinh thong thuong.

> Cdp qudan Iy: 1a cap cao nhat trong cac cap, 1a bo phan theo dbi, giam sat, diéu hanh va dua
ra quyét dinh chién luoc cho hé théng. Chirc ning chinh cua cip quan Iy 1a thu thap, luu trir va xu
1y cac dit liéu nhu: thong ké dit liéu sir dung niang lwong, chi phi van hanh, lich sir cac canh bao
va su ¢d phat sinh... Sau d6, hé théng tao ra cac bao céo phuc vu cho qua trinh quan 1y va khai
thac hé thong co so vat chét ki thuat mot cach hiéu qua, bén virng.
2.2. Cdu triic vé truyén théng tin higu trong hé thang qudn Iy toa nha - BMS

Hé thing BMS

_"_'_'__'_'__'__'""'"_""_"'_""_"'_""_" Cip rrn;ré‘n rhﬁng
Giao thike: BACnet, TCPIP...

guin Iy

= Gateway

Cép truyén thang
dién khién tw déng

Giao thiee: BACnet, DALI, KNX, Bluetooth,
Zighee, Analog... |

T -_-_--_-_--__---I_- - YT B I:Qp "’ll)';ll |I16I1g

- thiét bi cap trmémg
He thing [HVAC, quat| Hé thimg IDE, ete
chiéu sang thong gi... an ninh SENSOR

Hinh 3. Cdu triic truyén théng co ban trong hé thong quan Iy toa nha — BMS

Hién nay, khong c6 mét by quy dinh tiéu chudn thanh phan hoic chirc ning nao vé sir dung
giai phap tmyen thong tin hiéu trong BMS, c6 nghia la moi toa nha déu c6 giai phap doc déo cia
riéng minh. Hau hét cac hé thong BMS s tu thay doi trong sudt vong doi ciia toa nha, thém hoac
x0a cac don vi dau vao/ra & cac cap khi can thiét. Co thé lam dugc diéu nay ma khong thay doi
co s6 ha tang chinh ctia BMS la diéu kién tién quyét dé co mot BMS hoat dong bén viing. St
dung céac giao thirc truyén thong va thiét bi truyén théng c6 kha nang thich img va mo rong co 1&
14 quan trong nhat dé thuc hién trong van d& nay. Bang viéc phdi hop cac giao thuc truyén thong
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theo cac chuan qudc té cho cic toa nha noi chung va trong hé thong BMS néi riéng s& dem lai
nhitng uu diém va tinh ning doc dao cho mot giai phap truyen thong [5], [12], [13]. Ngoai ra
giup cho cac hé thdng BMS c¢6 thé phdi hop linh hoat cac thiét bi diéu khién, thiét bi do luong,
thiét bi chip hanh ciia cac hang khac nhau ciing giao thuc vén hanh trén cung mot hé thdng. Do
véy, day s& 1a mot hudng cho cac nghién ctru trién khai cac giai phap truyén thong ctia minh cho
hé thong BMS nay. Hinh 3 trinh bay minh hoa mét cau tric truyén théng co ban va phd bién cia
hé théng BMS thuc té.

2.3. Tinh ning h¢ thong qudn Iy toa nha BMS

Cac tinh nang cua hé¢ thong quan ly toa nha gom [1] - [4], [12] - [14]:

> Pdng bo cac 1énh diéu khién thiét bi trong toa nha, khach san... truc tuyén theo thoi gian
thyc. Gitp cac nhan vién ky thuat co thé van hanh cac hé thong nay mot cach an toan, chinh xac
va hiéu qua.

> Thyc hién thao tdc van hanh, gidm sat truc quan cac bai toan cong nghé trong toa nha,
khach san nhu: hé thong chiéu sang, hé théng bom nudc, quat thong gio...théng qua mot giao
dién mo c6 kha niang diéu khién qua sy phdi hop nhiéu giao thirc truyén thong khac nhau. Dong
thoi dam bao cac hé thdng nay luén hoat dong va van hanh mét cach tdi wu, hiéu qua. Qua do,
dap ung tot nhat nhu cau sir dung, gitip nhimg nguoi sinh séng hoic 1am viée trong toa nha ludn
cam thay thoai mai va tién nghi.

» Tu dong phat hién va canh bao cac sy ¢ chinh xac, kip thoi nhu: khéi thudc, hoa hoan,. ..
dén doi ngil van hanh, 1am giam thiéu thiét hai vé nguoi va tai san khi xay ra su cé.

> Xuat bao cao dir liéu theo thoi gian thuc cho cap quan 1y va nhan vién van hanh khi can
kiém soat va thong ké théng tin hé thdng dudi nhiéu hinh thie nhu: bang sé lidu, d6 thi tan
SUAt,... gitip nam bat dugc thong tin luwu trit mot cach chinh xac.

> Kiém soat chat lugng cung cép dién ning, tiét kiém ning lugng dién, dam bao duong
truyén tin hiéu mang, chét luong khong khi, méi trudng. .. gip tao ra mdi truong lam viéc lién
tuc, khong bi gian doan, than thién va thoai mai nhét.

> Hé thong c6 kha niang mé rong cac module chic ning diéu khién, giam sat va linh dong
trong viéc phdi hop sir dung thiét bi ciia cac hing thiét bi khac nhau. Qua d6 mang lai cac giai
phap hoan hao, gitip nang cao hi¢u qua van hanh cua toa nha.

3. Pé xuit ciu tric diéu khién giam sat va truyén thong tin hiéu trong hé théng BMS

Qua tim hiéu thuc té nhu cau vé quan 1y va van hanh cac hé thong: tda nha cao tang, chung cu,
khach san ciia cac hang trén thi truong hién nay, két hop véi viéc nghién caru mot sé giai phap
xdy dung hé théng BMS trong cac cong trinh khoa hoc trong nuéc va trén thé gigi, nhan thiy
thiét bi ctia cac hang 1a hé théng duoc tich hop cac module doc 1ap cua hang, dan dén hé thong
thuong khong c6 tinh mé cho ngudi sir dung va van hanh. Bén canh do, cac vi mach thiét ké diéu
khién chu yéu 1a vi xtr Iy s& 1a mot tré ngai 16n cho nguoi van hanh va stra chita. Xuit phat tir
nhiing tro ngai d6, bai bao tap trung dé xuat giai phap diéu khién va giam sat thiét bi dién trong
cac toa nha cao tang, khach san qua mang Ethernet/Internet ing dung PLC véi cu triic cu thé
nhu sau:

Trong dé:

+ Ung dung PLC (cic dong PLC khong co kha ning tu két néi mang Internet, gia thanh ré)
1am bé diéu khién trung tdm, PLC la cac thiét b lap trinh diéu khién c6 do tin cay cao, kha ning
mé rong duoc cac module giup cho ngudi st dung va van hanh d& dang mé rong hé théng theo
nhu cau thyc té. Bén canh do, cac thiét bi PLC con dua dén cho nguoi st dung tu duy lap trinh
don gian va dé tiép can hon so v&i module duogc tich hop san trén thi trudng cua cac hang.

+ Ung dung céac phin mém m3 ngudén mé nhu: Visual studio, AT Driver server, Itag Builder,
VSPE... dé thiét ké giao dién giam sat va phdi hop véi module USR-TCP-N520 chuyén doi tin hiéu
tir RS232/ RS485/ RS422 sang Ethernet truyén thong tin hiéu trong hé thong qua mang Internet.
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Thu thip théng tin va diéu khién Thu thap théng tin va diéu khién
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Hinh 4. Cdu tric diéu khién thiét bi dién trong toa nha img dung céng nghé BMS dé xuat

+ Cac thiét bi dién tir théng minh (IDE) va cam bién (Sensor) giup thu thap thong tin tir moi
truong va mot sb thiét bj dién chuyén dung dé guri tin hidu vé bo diéu khién trung tam PLC xir ly
va phat tin hiéu diéu khién cac thiét bi dién trong hé théng.

Vi dé xuét giai phap didu khién va giam sat thiét bj dién trong toa nha theo cau trac Hinh 4,
cho phép khai thac dugc cac dong PLC c6 gia thanh ré, khong co kha ning giao tiép voi mang
Internet tré nén c6 kha nang két ndi truyén thong va xir 1y tin hiéu qua mang Internet. Dong thoi
V6i giao dién giam sat thiét ké trén phan mém Visual studio két hop voi cac phan mém AT Driver
server, Itag Builder, VSPE... gitip linh hoat trong viéc mé rong cac wng dung va phdi hop da thiét
bi cta cac hing c6 cung chuan truyén thong, tao su linh hoat trong viéc thay thé va stra chira cac
thiét bi trong h¢ thdng sau nay. Pay duoc xem nhu 1a y tuong chinh trong ndi dung cua bai bao
de xuat.

4. Thuc nghiém véi ciu tric diéu khién giam sat thiét bi dién theo cong nghé BMS dé xuat

Dé ching minh tinh dang dan cua ciu tric didu khién va giam sat thiét bj dién trong toa nha,
khach san tng dung cong nghé BMS da dé xuat trong Hinh 4. Bai bdo xdy dung mé hinh thuc
nghiém nhu Hinh 5 va giao dién giam sat duoc thiét ké trén Visual studio nhu Hinh 6, dé diéu
khién thiét bi dién trong toa nha, khach san tng dung PLC Mitsubishi dong FX, v6i bai toan cong
nghé nhu sau: mo hinh gdm c6 2 ting T1 va T2 cua toa nha, khach san. Trong d6 tang T1 gom co
cac phong P101, P102, P103, P104; tang T2 gom co cac phong P201, P202, P203, P204. Viéc
cung cap dién cho cac phong cua tung tang duoc diéu khlen thong qua céac hé thong role,
contactor. C6 thé diéu khlen truc tiép bang tay qua cac cong tac tai ban 18 tan; cap dién thong qua
viéc quét thé tir tai cira mdi phong hodc diéu khién tir xa thong qua man hinh giam sat dat tai
phong 12 tan cua mdi toa nha, khach san qua mang Ethernet/Internet. Mot sé chic ning ciia md
hinh thuc hién theo cong nghé BMS cu thé nhu sau:

+ Piéu khién va giam sat hé théng dén chiéu sang, hé théng bom nudc, quat gié hanh lang. ..

+ Cap nhat va tinh toan tu dong thoi gian khach vao phong va roi khoi phong toa nha, khach san.

+ Giam sat va canh bao hé thong bao chay khach san (Alarm).

+ Bao mat phan cap quan 1y (Security).

+ Xuat bao céo dit liéu theo thoi gian (Report).
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Hinh 6. M¢t s6 hinh anh Chay thu’ nghlem trén mé hinh thut

Nhan xét: Thong qua két qua chay thuc nghiém trén Hinh 6, cho thiy ciu trac diéu khién
giam sat da dé xuat hoan toan ¢am bao dugc cc yéu cau cia cong nghé BMS ciing nhu thoa man
cac chuan truyén thong hién nay. Trong d6, véi viéc sir dung bo diéu khién 1a PLC cho phép mé
rong dugc cac tinh nang cua hé théng mot cach don gian bﬁng cach str dung thém cac module mo
rong dé tang thém cac ngd vao/ra tin hiéu. Pay duoc xem 13 wu diém so véi cac cong nghé BMS
trén thi truong hién nay. Gilp cho cac ky su van hanh hé thdng BMS c6 thé phdi hop da ning cac
thiét bi cung chuan giao tiép ciia cac hang khac nhau trén thi truong. Dong thoi voi giao dién
giam sat thiét ké trén Visual Studio cho phép hlen thi khong gidi han tinh nang cho cac phong
clia toa nha, khach san ma khong anh hudng dén cau triic chung cta hé thong.

5. Két luan

Bai bao téng quan vé cong nghé quan 1y toa nha BMS; gidi thiéu cau tric va mot sb tinh ning
co ban cua hé théng BMS. Trong d6, ndi dung tap trung chinh vao dé xuat cau trac diéu khién va
giam sat thiét bi dién trong toa nha theo cong ngh¢ BMS ung dung PLC lam b diéu khién trung
tam, trén co s& xay dung giao di¢n giam sat phol hop cac phan mém ma nguon mo nhu: Visual
Studio, AT Driver Server... va module chuyén ddi tin hiéu USR-TCP-N502 dé chay thuc nghiém
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trén mo hinh thuc da khing dinh tinh dung din cia ciu trac dé xuét. Két qua bai bao s& mo ra
huéng di méi cho cong nghé quan 1y toa nha BMS c¢6 thé lién két da thict bi cta cac hing co
chung chuan truyén thong trong cung mot bai toan cong nghé.
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