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Téc gid théng qua viéc phén tich, téng hop, dénh gié cla céc coéng trinh khoa hoc, tai liéu da
duwoc céng bd dé gidi thiéu téng quan vé céng nghé quan ly toa nha BMS; danh gié thuc trang céng
tac quan ly, van hanh céc toa nha va dwa ra céc giai phap dé tng dung BMS trong quén ly, van hanh
toa nha riéng 1é va quan ly téng thé cac toa nha tai Truong Pai hoc Cong nghiép Quang Ninh. Noi
dung chinh cda bai béo tap trung phén tich cdc mé hinh hé théng BMS, céu tric cla céc phan hé
BMS nhw quén ly hé théng cung cép dién, diéu hoa, thng gi6, hé théng an ninh, an toan, phong
chéy chira chay...va céch thirc xdy dung hé théng BMS, dbng thoi danh gia nhiing thuan loi, kho
khén khi ap dung céng nghé BMS tai Trwwong Dai hoc Céng nghiép Quéng Ninh.

T khéa: Hé thong quén ly toa nha, diéu khién, gidm sét, tri tué nhén tao (Al), tiét kiém ndng

lwong.

1. DAT VAN BE

O nuwoc ta, viec do thi hda da va dang dién ra
nhanh chéng, nhiéu tda nha cao ting dwoc xay
dwng tao dau an cho btrc tranh tong thé ctia do
thi. Hiu hét cac tda nha cao tdng dwoc xay
dwng méi déu dwoc trang bi cac hé théng thiét
bi hién dai mang lai nhiéu tién ich phuc vu hoat
dong cla con nguwdi. Vi nhiéu nguyén nhan
khac nhau nhw chi phi dau tw, yéu cau cta don
vi, cd nhan quan ly tdéa nha, viéc tiép can cbéng
ngh& mai...ma & phan Ién cac tda nha & nwdc
ta viéc diéu khién, quan ly, giam sat cac hé
thdng ky thuat trong tda nha nhw: hé thdng dién
chiéu sang, hé théng cung cap nuwéc sinh hoat,
diéu hoa khong khi, théng gid, cdnh bao méi
trwdng, an ninh, phong chay chira chay...van
dang thwc hién doc 1ap. Bé phat huy co hiéu qua
cong nang st dung, quan ly tda nha mot cach
déng bo, than thién véi méi trwong va tiét kiém
nang lwong, tién téi quan ly déng bd céac toa
nha va hé théng co s& vat clia co quan, don
vi...thi viéc rng dung hé théng quan ly tda nha
(BMS) la mét trong nhirng giai phap hiru hiéu.

DPéi voi Trudng Pai hoc Céng nghiép Quang
Ninh (BPHCNQN), dé thwc hién dwoc muc tiéu
trong s ménh, tdm nhin Nha trwéng da xac

dinh tai [1], ngoai viéc nang cao chéat lwong
cbng tac dao tao, nghién ctru khoa hoc thi viéc
trang bi co s& vat chat hién dai, chuyén dbi sb
trong cong tac quan ly diéu hanh hoat déng
cling la van dé hét strc quan trong.
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Hé théng Bién nang

H& théng Camera Quan Sat
Hé théng Am thanh céng cong

Hé théng khac

Hinh 1. Hinh anh minh hoa hé théng quan ly
toa nha BMS [2]

Hién nay, Nha trwong dang ap dung cac
phan mém quan ly nhw van phong dién t, diém
danh bang nhan dién khuén mét, phdn mém
quan ly dao tao, hé thdng tw ddng bao chay...da
co ban dap rng mét sbé ndi dung trong cong tac
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quan ly. Bé thyc hién thanh cdng céng tac quan
ly, diéu hanh mét cach c6 hé thdng, dam bao an
toan va tiét kiém nang lwong...thi viéc nghién
ctvu ng dung hé thdng BMS vao quan ly cac
toa nha 1a van dé can duoc quan tam trong thoi
gian toi.
2. TONG QUAN VE HE THONG QUAN LY
TOA NHA (BMS)
2.1. Phan loai cac hé théng BMS toa nha
Theo [3], cac BMS duwogc chia lam 4 loai
chinh: (1) Hé théng diéu khién tw dong; (2) Hé
théng bao chay, an ninh; (3) Hé théng quan ly
tda nha; (4) Hé thdng quan ly tda nha thong
minh.
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- Tich hop ngang thiét bi f:uéi
- Phén cap ngang hé théng
Hinh 2. M6 hinh hé théng quan ly tda nha
thong minh
2.2. Cau trac va tinh ning co ban cta hé
théng BMS
2.2.1. C4u tric co bén cua hé théng BMS:
Theo [2], hé théng BMS gdm 4 cip co ban
dwoc thé hién trén Hinh 3.

(1) Cép chap hanh: gbm hé théng cam bién,
camera, thé tr, quat thong gio, diéu hoa, den,
chuéng, may bom,...; (2) Cép diéu khién: gbm
cac bod diéu khién DDC, PLC,...; (3) Cép diéu
khién, giam séat va (4) Cap quan ly.

Cép quanly

Cép diéu khién,
gidm sat

Cép diéu khié

iy

PLC ROBOT CNC
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ACIDC VAN ROLE CAM A vacH

MOTOR BIEN

Hinh 3. C4u tric cta hé théng BMS
2.2.2. Tinh ndng hé théng quan ly toa nha BMS
Céac tinh ndng cla hé thdng quan ly tda nha
duwoc thdng ké tai Bang 1:
Bang 1. Cac tinh nang co’ ban cia BMS

1T Cac tinh nang co ban

1 | Déng bo cac Iénh didu khién thiét bi.

Van hanh, giam sat triec quan cac cong
2 | nghé trong tba nha théng qua mét giao
dién m& c6 kha nang diéu khién.

Phat hién va canh bao cac sw cb chinh

xac, kip thoi.

4 Xuat bao cao dir liéu theo thoi gian
thwe.

5 Kiém soat chat lwong cac théng sb
dwoc diéu khién, giam sat.

6 Cé kha nang mé& rong cac module va

phdi hop str dung thiét bi.

T phan tich & trén cho thy, khi sir dung
hé théng BMS c6 nhiéu wu diém: Giup nguoi
quan ly thuc hién quan ly mét cach hiéu qua, tiét
kiem nhan céng van hanh hé théng; duy tri va
tdi wu héa moéi trwong; tiét kiém nang lwong,
nhién liéu; dap ng cac yéu cau vé an toan;
nang cao sw thuan tién cho nguwoi lam viéc trong
tda nha.

2.3. Cac hé théng BMS va cac nghién ctru da
dwoc thuc hién

Theo [2], [4], trong nuwéc va trén thé gidi da
c6 nhiéu thwong hiéu ndi tiéng cung cép cac hé
théng BMS véi cac gidi phap va san phadm da
dang dé dap (rng cac yéu cau dac biét cla
khach hang. Trong s6 dé cé thé ké dén:
Siemens: cung cap hé théng BMS véi cac gidi
phap tw dong hdéa va quan ly toan dién cho toa
nha va cac wng dung cbng nghiép. Johnson

JOURNAL OF SCIENCE AND TECHNOLOGY QUI, VOL.03, Ne 02, 2025



TAP CHi KHOA HOC VA CONG NGHE QUI, TAP 03, SO 02, 2025

DPIEN TU - TU PONG HOA

Controls: cung cép cac gidi phap théng minh dé
t6i wu hoéa hiéu suat va tiét kiém nang luong.
Schneider Electric: cung cip cac gidi phap BMS
cho cac loai tba nha van phong, nha may céng
nghiép. Honeywell: cung cip vé gidi phap tw
dong héa va quan ly an ninh, hé théng BMS
thoéng minh va an toan...

Hién nay, da cé nhiéu cong trinh nghién ctru
va &ng dung v& hé BMS nhu: mé phéng hé
théng BMS trén phan mém Aposee Insight...;
ng dung vi diéu khién AVR Atmega 128,
AT89C52, cong nghé loT dé 1ap trinh diéu khién
va giam sat cho tda nha...[2].

Nhw vay, c6 thé thdy rang viéc nghién cliru
hwéng cai tao cling nhw dé& xuat cac gidi phap
m&i dé xay dwng phwong thire diéu khién, giam
sat quan ly tda nha 1a huéng di tt yéu, nhadm
dwa ra cac wng dung cbng nghé ty dong va
thdng minh trong van hanh quan ly toéa nha theo
hwéng mé, tang hiéu qua trong qua trinh van
hanh.

3. NGHIEN ClPU 'NG DUNG BMS TRONG
QUAN LY, VAN HANH TOA NHA TAI
TRUONG DAl HOC CONG NGHIEP QUANG
NINH

3.1. Thwe trang quan ly, van hanh cac toa
nha

Qua sb lieu khao sat thuc té tai cac phong
chivc nang thuéc Nha trwéng va bao cao kiém

diém 6 thang dau ky thwc hién nghi quyét Hoi
nghi can b, vién chirc ndm hoc 2024-2025 cla
Trwong DHCNQN, hién tai Nha trwong cé 23
don vi thudc va trwc thuéc Ban Giam hiéu, 211
can bd, vién chirc, nguoi lao dong (CBVCLD)
trén 1.400 nguwdi hoc. Cac tda nha chinh gém:
Giang dwdng, tdoa nha van phong, khu néi tru,
nha khach, thw vién...tbng dién tich san xay
dwng trén 47.000 m2. Phan I&n cac tda nha cla
Trwong DPHCNQN déu duoc xay dwng tir trudc
nadm 2012, riéng tda nha diéu hanh A2 dwoc xay
dwng hoan thanh nam 2023 véi dién tich xay
dwng 745 m? cao 4 tang, dién tich san 2.967 m?;
cac tda nha duorc trang bi hé théng co ban nhw
cung cép dién, nuwéc, hé théng théng tin, PCCC,
diéu hoa khong khi...

Nhém tac gia tién hanh khdo sat thuc té tai
cac tda nha thudc Nha trwéng, nghién ciru sb
theo déi co s& vat chat cliia phong Quan tri &
Dich vu ¢6ng, Trung tdm Tuyén sinh - Théng tin
& Truyén théng, bang phuwong phap théng ke,
tbng hop dé dwa ra cac thong tin co ban vé
cobng tac quan ly, van hanh hé théng cung cap
dién, nwdc, cong tac an toan, an ninh, mang
thong tin, diéu hoa, théng gié...va quan ly ngudi
ra vao co quan dwoc thé hién tai Bang 2 .

Bang 2. Hién trang cac toa nha va cong tac quan ly, van hanh dang dwoc ap dung

A A A A Hé théng A Klém
Héthong | HEthong | ia paa | Hethéng | Hethéng | Cham, soat
; cung cap cung cap Kkho tho Y inh Cong/dle SilPT
Téncong | SO PRI dién nwoc ong onggio | annin mdanh | M9¥9"

TT trinh thng Muc dich st dung : khi ra vao
DK | VH | BK | VH | BK | VH | BK | VH L/VFE’ GS L/VFE’ GS L/VFE’ GS
™| TT || TT | T | TT [T | T | h [T e T T
1 | Nha A1 4 | Kytucxa X X X X X X X
2 | Nha A2 4 | Van phong X X X X | X X X
3 gr)a B 4 | Ky tac xa X X X X X X X

dng
4 | NhaB 4 | van phon X X X X X X X
Tay phong
5 | NhaC 4 | Ky tic xa X X X X | X | X X X
6 | Nha D1 4 | Giang duong X X X X X | X X
7 | Nha D2 5 | Giang duong X X X X X | X X
8 | NnaE 2 | Van phong X X X X X | X X
9 | NhaF 3 | Thw vién, khu TH X X X X X X X
10 | Nha G 3 | Ky ticxa, phong X X X X X X X
khach, nha an
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A A A A Hé théng A Klém
Héthong | HEthong | ia paa | Hethéng | He théng | Cham. soat
A s £ eung cap | cungcap | ypg, théng gi6 | anninh | SON9/diS | o aipT
Tén cong S0 e dién nwoc 9 99 m danh guor
TT trinh thng Muc dich st dung : khi ra vao
DK | VH | BK | VH | BK | VH | BK | VH L/VFE’ GS L/VFE’ GS L/VFE’ GS
™| TT | [T || T [TT| 5 | T | w T w1
11 | NhaH 1 | Khu TH, thuc tap X X X X X X X
12 | Nhal 1| Khu TH, thec tap X X X X X X X
13 | NhaK 1 | NhaRLTC X X X X X X X
14 | Nha xe 1 Dé& xe may X X X X X X
15 Ir"-"m bom | 4 | Cép nuéc X X X X X
16 '2I'ram bom | 4 | Cép nuoc X X X X X
17 gram bom |4 | Cép nuse X X X X X
18 | TBA 1| ngudn dién luoi X X X X
19 | Tram MF 1 Ngudn dw phong X X X X X
20 | Con9 Kidm sodt ra, vao X X | x
trU’O’ni
1 ETCX A, 1| Ky tac xé X X X X X X X
2 | Nha an 1| Nhaan GV, HSSV X X X X X X X
3 | NhaeT 6 | Giang duong X X X X X X X
4 | Nha 5T 5 | Nhao X X X X X X X
*Giai thich ttr, ngir viét tat: DKTD: Diéu khién tw déng; VHTT: Con ngudi van hanh truc tiép; UD/PM: St

dung céc tng dung, phdn mém trong quan ly; GSTT: Thuc hién cong tac quan ly, giam sét truc tiép.

T Bang 2 cho thay, & thdi diém hién tai,
Nha trwdng chwa thye sy (’ng dung manh mé,
céng nghé mai vao qua trinh quan ly.  Déi voi
cbng tac an ninh, an toan: Viéc kiém soat
ngudi va phwong tién ra vao co quan chi yéu
do lwc lwong bdo vé gidm sat dan dén phu
thudc rat 1én vao y chi ciia nguwoi lam viéc trec
tiép; khdng c¢o tinh lién théng thong tin dé phuc
vy cbng tac quan ly. Tai cac tda nha, khu lam
viéc: ngudi ra vao it duwoc kiém soat dan dén
tiém &n nguy co mét an ninh trat tw. Hé thdng
camera giam sat duwoc dwa vé hé thdng man
hinh chinh dé theo déi, tuy nhién hé théng nay
khong c6 kha nang thu thap, tdng hop théng tin
va dwa ra canh bdo nguy co mét an ninh, an
toan. Hé thdng bao chay tw dong da duoc
trang bi & nha A2 c6 hé th(“')ng cac deén tin hiéu,
chuéng bao khi xay ra hién twong chay; tuy
nhién cac tinh trang hw héng cla cac thiét bj
bao chay khéng duwoc kiém soat va phat hién
mot cach hé théng.

Db v&i coéng tac duy tri va tbi wu moi
trwdng: cdng tac van hanh hé théng diéu hoa,
théng gid, kiém soat méi trwéng chi yéu do
cac don vi, ca nhan cha déng thwc hién, chwa

ap dung hé théng diéu khién trung tam; chua
kiém soat dwoc cac thong sb vé mai truong dé
hé tro t&t nhat cac diéu kién dam bao cho
nguwdi hoc va CBVCLD cua Trwong.

Cong tac tiét kiém nadng lwong, nhién liéu:
hién chwa cé cac théng tin do dém tw dong vé
nang lwgng va nhién liéu gay khé khan cho
viec kiém soat va thwc hanh tiét kiém vé
nhién liéu, ndng lwong. Viéc tiét kiém nang
lweong, nhién liéu phu thudc vao y thiee, thoi
quen cua nguwdi lam viéc va ngudi hoc nhu:
viéc van hanh hé théng diéu hoa, théng gié
dang céach, viéc van hanh hé théng chiéu
sang theo diéu kién anh sang ty nhién...

Déi v&i cong tac quan ly chung va quan tri
nhan Iyc tao sy thuan tién trong cdng viéc: hé
thdng thu thap dir liéu chwa déng bo, chwa cé
cac hé théng tw dong giam sat diéu chinh cac
théng sd van hanh cta hé théng dién, hé
théng théng gi6, cung cép nuwdc...da lam
giam hiéu qua coéng tac quan ly, diéu hanh
mét cach chu dong. Viéc quan ly nhan lwc
dang ap dung 1a diém danh bang nhan dién
khudn méat méi bwdc dau quan ly dwoc thoi
gian, chwa quan ly dwoc chét lvong cong
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viéc; viéc quan ly ngwoi hoc, ngwoi ra vao co
quan dang thwc hién bang phan mém hoac
quan ly trwc tiép qua nhan vién bao vé, can
bd quan ly va gidng vién 1én I&p va chi cé sb
it ngwoi dwoce tiép can, chua co cac théng ké,
phan tich phuc vu qua trinh quan ly, diéu
hanh. Van d& vé sl dung hiéu qua ngudn
nhan Iwc, tao sy tién lgi cho ngudi lam
viéc...1a van dé can dwoc Nha trwdng quan
tdm chu trong trong thoi gian toi.

3.2. Nghién ctru vng dung hé théng BMS
cho cac téa nha

Trong pham vi nghién ctru, tac gia dé xuét
xay dwng mot hé théng BMS hoan thién cho
nha A2 cla Trudng vdi cac thiét bi va phan
mém cé thé m& réng cac module, cac bd thu
tin hiéu da nang cé thé thu duwoc cac thong
tin, tin hiéu tlr cac toa, khu vwc khac dé quan
ly, gidm sat va diéu khién cac théng sb theo
yéu cau cla nguwdi quan ly. Khi cé nhu cau va
diéu kién dé ap dung BMS cho cac tda nha,
khu vwe don & thi ap dung twong tw.

3.2.1. Hé théng cung cép dién

Hé théng dién nang trong tda nha bao gdm
céac thanh phan sau: hé théng phan phdi dién ha
ap bao gébm cac cau dao, at t6 mat, role, céng
tdc to...va hé thdng may phat dién dé cap
ngudn dién dy phong khi can thiét. D& Gng
dung BMS dbi v&i hé théng cung cép dién truéc
hét can 1ap dat cac thiét bi do, dém, cam bién,
thiét bi chdp hanh va giao thtrc Modbus hodc
BACnet dé dwa tin hiéu, di¥ liéu vé hé théng
didu khién trung tam va ddng thoi dwa dén cac
thiét bi chap hanh.

HMI Computer Station
(Server and Gateway)
AT Itag
driver = Builder
server

t Lan/Wifi/Internet

Switch mang: IEC 61850 Swich 4 port
FOI/LC Conector, 6 Port RJ45

I Ethernet (IEC61850)

Modul chuyén déi tin hiéu
RS5232/R5422/R 5485 sang Ethernet
(USR-TCP-N520)

3 —

SENSOR|
(1]

PFLC IDE SENS FLC IDE
i) il m ) ()

Thu thap théng tin va diéu Thu thap thénq tin va diéu
K s S = > . X S oA a =
khién thiét bi tang 1/toa nha 1) [khién thiét bi tang nftoda nhan

Hinh 4. CAu tric hé théng BMS diéu khién
hé théng dién toa nha dién hinh [2]

Théng qua hé théng BMS c6 thé thuwc hién
diéu khién, giam sat cac thiét bj déng cét tai
ti phan phdi, t0 dién tdng théng qua cac bod
diéu khién sb két ndi truyén thong; giam sat
ddng hd do dém dién nang tiéu thu nhw P, S,
U, I, f, cosg... dé tir d6 dwa ra dugc nhirng
bao cao chi tiét tinh hinh tiéu thu dién nang
theo trng thoi diém dé 1én ké hoach van
hanh hop ly gidp tiét kiém nidng lwong va
tang tudi tho hoat dong cla thiét bi. Tich hop
v&i hé thbng may phat dé giam sat trang thai
chay dirng, 16i may phat, giam sat cac théng
sb dién nang nhw P, S, U, |, f, cosg... Ngoai
ra, khi s dung hé théng BMS sé& gilp nguoi
quan ly giam sat cac thong tin dwoc chi dinh
hodc trang thai cla hé théng dién tir tram
bién ap dén ti phan phbi.

Ung dung PLC lam bo diéu khién trung
tdm, cé kha nang mé rong dwoc cac module
dé thuan tién trong viéc bd sung cac dbi
twong didu khién & cac tang khac nhau cla
tda nha va cac tda nha, khu vuc khac dé tich
hop vao hé théng chung khi can thiét.
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Hinh 5. Giao dién minh hoa giam sat dong
ho do dem dién nang-BMS [3]

Hinh 6. Giao dién minh hoa giam sat may
phat dién dw phong - BMS [3]

3.2.2. Hé théng sudi, théng gié, diéu hoa

Hé théng swdi, thdng gid va diéu hoa
khong khi (HVAC) la hé théng I&n, st dung
nang lwong nhiéu nhét trong toa nha. Chinh
vi thé viéc két néi voi hé thbng BMS phai dam
bao chinh xac, an toan, tin cdy dam bao tiét
kiem nang lwong déng thdi d& dang quan ly
giam sat toan bd hé théng.

Cac may lam lanh (Chiller) d&t tai tng
ham, tang k¥ thuat hodc trén mai toa nha; cac
hé thdng diéu hoa khéng khi va théng gid
(AHU) dwoc bé tri tai cac khu vuwec cac phong
ky thuat, tAng mai...Hé thdng cac quat théng
gié, quat huat giod, quat tang ap... bd tri tai cac
khu vyc trong tda nha.

DPé ng dung hé thdng BMS trwéc hét can
l&p dat cac cdm bién do cac théng sb cua hé
thbng nhuv nhiét d6, 4&p suat, lwu
lwong....théng qua cac giao thirc truyén
théng, cac tin hiéu duoc tiép nhan va hé
théng BMS dwa ra céc tin hiéu diéu khién dam
bdo van hanh hé théng theo yéu ciu cong
nghé dwoc cai dat giup nha quan ly giam sat
tinh trang, thdi gian hoat déng clia cac thiét bi,
coéng suat hé thdng, cac mirc qua nhiét, qua
tai cla hé théng dé hé théng hoat dong voi

hiéu suat cao nhét.

Hinh 7. C4u trac hé théng diéu hoa, thong
gio tich hop vao BMS

3.2.3. Hé théng an ninh, an toan, phong chay,
chira chay

a) Quan ly vaolra trong co’ quan téa nha:

Quan ly bang thé tir: Dé quan ly nguoi
va phuwong tién vao/ra tai cac cong trudng
hodc clra trong tda nha bang thé sk dung
coéng nghé RFID ng dung song vé tuyén.

Hinh 8. Hinh anh cua thé tir va reader [6]

Thanh phan ctia mét hé théng RFID bao
gdm bdn thanh phan: (1) Thé RFID; (2) Cac
reader hodc cdm bién (sensor) dé truy van cac
thé; (3) Anten; (4) Server. Mdi thé cho phép
theo d&i khéng day déi twong hodc con ngudi
dang gén thé dé véi moét nhan dang (ID) duy
nhat.

Quan ly vao ra bang nhan dién khuén
mat: S dung camera &ng dung tri tué nhan
tao (Al) hoac dién thoai théng minh va phén
mém diém danh nhan dién khudén méat. Nhe
cong nghé nhan dién khudén mat, chi nhirng
nguoi da dwoc cAp quyén mai cé thé vaolra
cac khu vwc dwoc bao vé. Diéu nay han ché téi
da sy xam nhap trai phép, gitp ddm bdo an
toan cho nhan sy va tai san. Moi théng tin vé
nhan dién khuén mét va thoi gian ra/vao déu
duwoc tbng hop théng qua phdn mém va may
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chld giup nha quan ly ty dong hdéa quy trinh
ch&m cong, diém danh loai bd gian 1an va sai
s6t thi céng, ddng thdi nang cao hiéu qua quan
ly d6i v&i can bo, vién chirc, nguoi lao déng
(CBVCLD) va nguwdi hoc, gitup can bd quan ly,
giang vién dé dang theo déi sy co6 mat cla
ngwdi hoc, giam tai cong viéc hanh chinh va
dam bao an toan cho nguwoi hoc.

Hé théng BMS céac théng tin quan ly ra/vao
Trwdng va cac tda nha, I&¢p hoc dwoc déng bo,
tdng hop va dua ra cac canh bao dbi véi cac
trwdng hop cu thé.

b) Hé théng bao chay, chira chay:

Cac b6 phan chinh cta hé th(“')ng bao chay
gdm: (1) Cam bién: Cam bién nhiét, cdm bién
Itra, c&m bién khoi; (2) Thiét bi bao dong: Bao
dong tai chd qua hé thdng chuéng, dén bao
hoac bao dong qua dién thoai.

o€ <—¢ _i'-'_"

Hinh 9. Tich hop hé théng bao chay-BMS

Hé théng bao chay sé& dwa cac tin hiéu
giam sat t¢i hé théng BMS dé ngwdi van hanh
theo déi, giam sat tinh trang ctia hé théng bao
chay. Céac thong tin canh bao tr hé thdng
BMS va bao chay dwoc phat ra qua hé théng
chudng, dén bao; cac tin hiéu diéu khién duoc
duwa t&i hé théng dong/cét ngudn dién dé cat
nguén dién, hé théng diéu hoa théng gié tai
khu vyc xdy ra chay va dwa ra cac tin hiéu
diéu khién khac nhw van hanh nguén dién dy
phong, hé théng bom chira chay...

Hinh 10. Man hinh giam sat hé théng bom
nwéc chira chay ir’ng dung BMS

c) Hé théng théng tin, xtv ly sw c6 khi st
dung BMS

Khi xa&y ra cac sw cd6 mét dién, chay hodc
c6 s xam nhap bat hop phap tir bén ngoai, hé
thdng BMS cé kha nang dwa ra cac tin hiéu
diéu khién ho&c ghi nhan trén man hinh trung
tam dé dwa ra cac canh bao phuc vu cbng tac
quan ly. CAu tric co ban clia hé théng théng
tin,x& ly sw cd dwoc thé hién tai Hinh 11.

ﬁ ‘-2‘.
‘ 2 ad 4 ad !

Hllh 111111111 [HT Camera] [Man hinh gi

‘(‘aullhan ___I e __| i bt l_“ i

-3 M»- oo @

[HT An ninh] \]lI Am thanh] [HT Diéu hoa thon,

Lo T s
L IXCO
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i g, ~
i | 2 o d ril | 2 ' | o ﬁ 2
..... L
[HT Phan phot dién] [HT Phan phéi dién] ang icu hong gid]
] [Diéu khién tai] Barden | Khoi don:
ai Oc

|Hﬂ“m“""?“| | liendong | tuinty |

Hinh 11. CAu tric co ban cua hé théng
théng tin, xtr ly sw cb

3.3. Nghién ctru kha nang rng dung BMS
déi véi Trwong Dai hoc Cong Nghiép
Quang Ninh

DPé ap dung dwoc hé théng BMS cho cac
tda nha ndi riéng va toan by Trwdong Pai hoc
Coéng nghiép Quang Ninh néi chung doéi héi
can co thiét ké chi tiét, lap dw toan va bd tri
ngudn kinh phi hop ly dé thwc hién. Trong
khuén khé bai bao, tac gia di sau vao nghién
ctu mot sé muc tiéu chinh khi ap dung BMS,
cau truc tbng thé ctia mé hinh BMS va tinh
kha thi khi thuc hién ma chwa dé cap dén cac
ndi dung lién quan dén ky thuat/thuat toan
diéu khién, phwong thirc két néi. ..
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3.3.1. Cac muc tiéu chinh khi ap dung BMS
a) Quan ly can b, vién chirc, ngwoi lao
dong va ngw®i hoc mdt cach dong bd, hé
théng va tiét kiém chi phi vé nhan luc:
Coéng tac quan ly lao doéng tai Trwong
DHCNQN hién nay dang ap dung dbi v&i cac
phong, trung tam 1a st dung phan mém diém
danh bang nhan dién khudn mat, két hop
quan ly truc tiép vé chét lwong, tién d6 cong
viéc cla Trwdng cac don vi. Déi véi phan
mém nhan dién khuén méat dang dwoc ap
dung, bt ct thdi diém nao ngudi quan ly cé
thé st dung dién thoai ca nhan hoac may tinh
dé biét dwoc trong don vi, co quan cé bao
nhiéu ngwdi dén lam viéc, nhirng truéng hop
di muén, vé sém; hang thang phan mém ty
dong dwa ra bang cham codng lam viéc lam co
s& dé thanh toan tién lwong va xét thi dua cua
cac ca nhan, don vi theo quy dinh cula
Trwdng. Viéc ing dung phan mém trong quan
ly @& gép phan gidm dang ké thoi gian, va chi
phi cho cbéng tac quan ly; tieng bwéc hinh
thanh y thirc chap hanh tét ky luat lao dong.

o8/0672025 £ | 2% < Danhsich checkin ¢ Danh sach khbng checkin
L) ¢ o _
al af Hotén;
Shohinsy Ho tén: Ma nhan sy
S nhin sy checkin hon ‘,_"‘ M nh
20 5 Heo tén: Hotén:
Chitiét e W& nhin 5y 1 ok o
Chi ek
Ho tén:
Mi nhin sy: "Q‘ 1én
[ ] Ho ton Ma nhin sy
(’ n M nhan sy
& o
S8 nhin sy ad Ho tén, Hotén:

v i
Wi nhan sy Manhin su:

Hotén:
Ma nhin su:

Hinh 12. Két qua giam sat lao déng qua
phan mém nhan dién khudén mat

Viéc diém danh nguwoi hoc trén cac 16p hoc
hién tai do giang vién nhap truc tiép vao phan
mém quan ly dao tao. Danh sach nguoi hoc
tham gia hoc tap dwoc phan mém téng hop,
tai bat clr thoi diém nao, nguwdi quan ly déu co
thé xem xét dwoc danh sach nguwdi hoc dang
hoc tap tai Trwdng.

Bén canh nhitng wu diém trén, viéc ng
dung phadn mém quan ly ndi van con boc 16
nhiéu han ché nhw tinh déng bd chwa cao,
phu thudc rat Ién vao déi ngii giang vién, nhan
vién. Néu diéu nay thwc hién dwoc qua hé
théng BMS rd rang sé tiét kiém cho méi giang

vién 5-10 phut dé diém danh sinh vién, can bo
phong Céng tac sinh vién, t& chirc can bd
khong phai mat thoi gian dé thao tac tbng hop
sb liéu, xay dwng bao cdo...; nhitng ngudi
khéng cé nhiém vu di vao cac khu vic lam
viéc sé duwoc kiém soat nghiém ngat lam giam
cac nguy co méat an toan déi v&i Truwdng.
Bang hé théng quan ly BMS viéc st dung
nhan lwc cling sé duwgc tinh gian qua dé giam
duwoc chi phi nhan Iwc.

b) Tiét kiém nidng lwong, nhién liéu, chi
phi quan ly, van hanh

Céc thong sb vé mai trwdng nhw nhiét do,
dd &m, cwdng dod anh sang..., sé lvong ngudi
lam viéc dwoc kiém soat thi van dé diéu khién
bat/tat hé théng diéu hoa, théng gi6, diéu
khién mwrc nhiét do diéu khién chiéu sang phu
hop gitip Nha trwdng tiét kiem kha nhiéu nang
lwong. Vi du cu thé: (1) Néu 01 diéu hoa giam
duwoc gi& van hanh Iang phi sé tiét kiém trung
binh 1,5 kW/gi®; v&i sb lwong 100 diéu hoa
thi lwong nang lwong tiét kiem dwoc la
1.500kW (Twong dwong 3,7 triéu dong/gio);
(2) 1.000 béng dén 60W giam dwoc 1 gid van
hanh lang phi sé tiét kiem dwoc 60 kW/gi®
(twong dwong 150.000 ddng/gi®r. Qua sb liéu
thdng ké so bd nhw trén cho thdy khad nang
tiét kiém nang lwong, nhién liéu la rat I1&n khi
ap dung hé théng BMS. Bén canh dé hé théng
BMS con cé kha nang giam sat hé théng, tw
dong van hanh & mot sé khau sé gidam duwoc
chi phi nhan céng van hanh.

¢) Tang cwdng cdng tac an ninh, an toan,
tién loi cho ngwei hoc va ngwoi lam viéc

Muc tiéu khi (rng dung BMS ngoai viéc giup
kiém soat ngwoi hoc, ngudi lam viéc con hd
tro' tét cdng tac an ninh, an toan déi véi ngudi
va thiét bi. Cac sw cb vé chay nd can duoc
xac dinh kip thdi dé dwa ra cac canh bao; viéc
han ché, ngan chan cac trudng hop khéng cé
nhiém vy vao trwdng, vao cac tda nha; lwu gilr
cac tai liéu lien quan dén méat ANTT nhuw trém
cap tai san, gay rbi trat tw...cliing 1a van dé
can dat ra khi ’'ng dung BMS.

Déi v&i hé thdng tw dong bao chay tw dong
dang dwoc ap dung, mac du Nha trwdng chwa
xay ra vu chay nao, tuy nhién qua viéc dinh ky
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thtr nghiém tinh trang hoat déng cla cac hé
thdng cho thay, cac thiét bi hoat dong twong
déi 6n dinh, cac théng tin vé sw ¢ nhan tao
déu duwoc dua ra cac canh bao bang dén bao,
hé théng chuéng coi, giup ngwdi quan ly nhan
biét chinh xac vi tri dang xay ra sy cb gia dinh.

3.3.2. Céc vij tri va trang thiét bj can b6 sung
khi trng dung BMS

DPé ap dung BMS dbi voi Nha trudng, trén
co s& tan dung nhirng trang thiét bi hién co
dé tiét kiem chi phi, can trang bi bd sung
thém trang thiét bi, céng nghé hién dai dam
bao két ndi vao hé théng chung phuc vu cong
tac quan ly, giam sat va diéu khién. Cac vj tri
va trang thiét bi can bd sung khi rng dung
BMS dworc thé hién tai Bang 3.

Bang 3. Cac vi tri va trang thiét bi can bé sung khi &rng dung BMS
(Cac muc dénh déu X la trang thiét bj can duroc bé sung)

Trang thiét bi cin bd sung,lap d&t

Tén con
T - Chubng,

den

trinh Cam bién cac loai

Camera

Thé tir hodc Puwong
PM diém day tin
danh hiéu

Phan ciing,
phan mem
BMS, PLC

Chuyén
ddi tin hidu

1 | Nha A1 X X X X X X
D4 c6 CB bao X (HT Biéu

2 | Nha A2 chdy, CBml&c | Pacod | Paco Paco Paco X khién,GS

nuwéc Trung tdm)

3 | Nha B béng X X X X X X

4 | Nha B Tay X X X X X X

5 | NhaC X X X X X X

6 | Nha D1 X D3 co X X X X

7 | Nha D2 X D3 co X X X X

8 | NhaE X X X X X X

9 [ NhaF X X X X X X

10 | Nha G X X X X X X

11 | Nha H X X X X X X

12 | Nha | X X X X X X

13 | Nha K X X X X X X

14 | Nha xe X X X X X X

15 |Tram bom 1 X X X X X X

16 |Tram bom 2 X X X X X X

17 |Tram bom 3 X X X X X X

18 | MBA X X X X X X

19 |Tram may X X X X X X

phat

20 |Céng trwdng X D3 co X X X X

21 | KTXA, B,C X X X X X X

22 | Nha &n X X X X X X

23 | Nha 6T X X X X X X X

24 | Nha 5T X X X X X X X

.3.3. Danh gia kha néng rng dung BMS

T Bang 3 cho thay, dé ap dung hé théng
BMS vao cbng tac quan ly, van hanh cac tda
nha néi chung, Nha trwong can bd sung kha
nhiéu trang thiét bi va ha tang kj thuat nhw
céac loai cdm bién, thiét bj dién théng minh, hé
théng camera, chudéng dén, hé théng day tin
hiéu va cac bo chuyén déi dé dua tin hiéu tir
cac vj tri, khu vic dén trung tam diéu khién,
giam sat.

Trong diéu kién thyc té, tac gid dé xuét xay
dwng hé thé'ng BMS tai nha A2, tan dung

dwoc thiét bi va ha tang hién cé nhw hé théng
b&ao chay tw déng, camera an ninh, hé thdng
mang internet, phAn mém diém danh béang
nhan dién khuén mét, cac thiét bi phan cirng
sén cé dé tiét kiém chi phi. Dbi véi cac vi tri
khac: Thuwc hién diém danh/ghi nhan théng tin
tai cac giang dwong, tda nha lam viéc, bai dé
xe, cbng ra vao bang thé tr hodc phan mém
nhan dién khudén mat, thong qua duwdng day
tin hiéu va chuyén ddi tin hiéu d& dwa vé hé
thbng BMS nha A2. Tirng buéc bd sung cac
hé théng cam bién, thiét bi thdng minh c6 kha
nang dong bo dir liéu vao hé théng BMS trung
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tam dé tirng bwédc hoan thién hé théng BMS
clia Trwong.

Trong qua trinh thiét ké, thi cdng, sra chira
cac cong trinh va mua s&m bd sung thiét bi
can quan tam trang bi cac thiét bi, ha tang kj
thuat c6 kha nang két ndi véi hé théng BMS
trung tam. Ngoai ra, trong qua trinh giang day,
nghién ctru khoa hoc cac nha khoa hoc can
dé xuat dé Nha trwong phé duyét, cip kinh
phi thwc hién cac dé tai lien quan dén xay
dwng cac hé thdng BMS cho cac tdoa nha va
toan trwdng.

Tang cuwong coéng tac két néi doanh
nghiép, tranh tha sw hé tro clia cac co quan,
doanh nghiép, dbi tac dé tan dung cac thiét bi,
céng nghé, chi phi dau tw bén ngoai dé tirng
buwéc ap dung hé théng BMS tai Trudng.

Hinh 13. Toa nha A2 noi dw kién dit trung
tam diéu khién, giam sat hé théng BMS

4. KET LUAN VA KIEN NGHI

4.1. Két luan

Bai bao nghién ctru rng dung céng nghé
BMS trong quan ly, van hanh tda nha tai
Trwong Pai hoc Cong nghiép Quang Ninh;
gi&¢i thiéu vé mé hinh quan Iy tda nha tng
dung BMS, céu tric va mét sé tinh nang co
ban va moét s6 hé théng BMS dang dwoc ap
dung trong thuc t&; dé& xuat wng dung BMS
cho cac hé thdng bén trong tda nha nhu:
Cung cép dién, bdo chay, chira chay, dam
bdo an ninh, an toan, hé théng diéu hoa,
théng gid. Ngoai ra bai bao tién hanh danh gia

kha ndng (rng dung BMS dbi v&i Truwdéng Dai
hoc Cong nghiép Quang Ninh.

Tw két qua nghién clru, tac gid nhan thay,
viéc rng dung BMS vao trong coéng tac quan
ly, van hanh tda nha va quan ly chung cla
Trwdng mang lai nhiéu lgi ich nhw quéan ly
can bd, vién chirc, ngudi lao ddng va ngudi
hoc moét cach dong bd, hé thdng va tiét kiém
chi phi vé nhan lyc; tiét kiém nang lwong,
nhién liéu, chi phi quan ly, van hanh; tang
cwdng cbng tac an ninh, an toan, tién lgi cho
ngudi hoc va ngudi lam viéc.

Khi st dung BMS c6 thé tan dung dwoc
mot sb trang thiét bi, co s& ha tang hién co dé
tich hop vao hé thdng; tuy nhién van dé 16n
nhat chinh la chi phi dau tw dé cé thé xay
dwng mét hé théng BMS di manh la van dé
tré ngai ddi véi Nha truwdng. Viéc ing dung
BMS vao cong tac quan ly, van hanh cling cé
nhiéu diém thuan loi néu van dung duoc trinh
dd cua déi ngl giang vién va ngudi hoc cla
Trwdng trong thiét ké, xay dwng va ty thuc
hién duwoc mot sé khau trong hé théng; tirng
bwéc xay dwng cac module thanh phan co
kha nang tich hop dé tirng bwéc hién thuc
héa BMS cho céng tac quan tri.

4.2. Kién nghi

Pbi véi Trwong Dai hoc Coéng nghiép
Quang Ninh: Khi thwc hién thiét ké, xay dwng,
stra chira cac cong trinh can quan tdm dén
viéc xay dwng hé thdng quan ly BMS cho cac
tda nha va toan trwdng.

Céc don vi chuyén mén trong trwéng: Day
manh cac hoat déong nghién ctru khoa hoc cé
lién quan dén hé théng BMS. D& xuét cac
cong trinh khoa hoc c6 tinh kha thi dé &p dung
BMS cho cbng tac quan ly, van hanh cac toa
nha va toan bé khudn vién Truwdng./
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ABSTRACT:

The author introduces an overview of Building Management System (BMS) technology through
the analysis, synthesis, and evaluation of published scientific works and documents; assesses the
current state of management and operation of buildings, and proposes solutions for applying BMS in
the management and operation of individual buildings as well as the overall management of buildings
at Quang Ninh University of Industry. The main content of the article focuses on analyzing BMS
system models, the structure of BMS subsystems such as power supply management, air
conditioning, ventilation, security, safety, and fire prevention and fighting systems, as well as the
methods for building a BMS system, while also evaluating the advantages and challenges of applying
BMS technology at Quang Ninh University of Industry.

Keywords: Building management system, control, monitoring, artificial intelligence (Al), energy
saving.
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