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CONG HOA XA HOI CHU NGHIA VIET NAM
boc Lap — Tu Do — Hanh Phuc

PHIEU NHAN XET CUA GIANG VIEN HUONG DAN TOT NGHIEP
Ho va tén giang vién: Nguyén Thai Vinh
Pon vi cdng tac : Truong Pai hoc Quan ly va Céng nghé Hai Phong
Ho va tén sinh vién : Nguyén Trung Thanh
Chuyén nganh : bién tu dong cong nghiép
Noi dung huéng dan: Toan bo dé tai

1. Tinh than thai d cua sinh vién trong qua trinh lam dé tai tét nghiép

.......................................................................................

2. Panh gia chat luong cua B.T.T.N (so v&i yéu cau da dé ra trong nhiém vu

P.T.T.N, trén cac mit vé Iy luan thuc tién, tinh toan sé liéu...)

................................................................................................

3.'Y kién cua giang vién huéng dan tét nghiép
Pugcbiové [ | Khéngdugcbaové [ | Diémhusngdan [ ]
Hai phong, ngay ...... thang ...... nam 2025
Giang vién huéng dan

Th.S Nguyén Théi Vinh
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CONG HOA XA HOI CHU NGHIA VIET NAM
boc Lap — Tu Do — Hanh Phuc

NHAN XET PANH GIA CUA GIANG VIEN CHAM PHAN BIEN
HO VATEN QIANG VIEN: ...ttt e e
Pon Vi CONg taC: ..o e
Hovaténsinh vién: ..., Chuyén nganh: .............

D& A1 Ot NGNIBDP: .ot

................................................................................................

................................................................................................

3. Y kién cua giang vién cham phan bién
Pugchiové [ | Khéngdugcbaové [ | Biémphanbién [ ]
Hai phong, ngay...... thang ...... nam 2025

Giang vién cham phan bién
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NHIEM VU BE TAI

1.Ndi dung va yéu cau giai quyét trong nhiém vu dé tai tot nghiép
a.Mb ta tom tat deé tai
Hé théng tu dong hoa toa nha BMS la mot hé théng tuw dong hoa diéu
khién va giam sat k¥ thuat. Dé tai nay tap trung vao nghién ciru phan
tich hé thong
b.N6i dung huéng din
- Tim hiéu téng quan vé hé théng BMS:
. Khai quat khai niém vé BMS — Building Management System.
« Vaitro va chirc ndng cia BMS trong vi¢éc van hanh, giam sat, quan
Iy hé thong k§ thuat cua toa nha.
. Céc loi ich chinh: tiét kiém nang luong, gidm chi phi van hanh,
nang cao an toan, tang tinh tu dong hoa.
- Phén tich kién tric phén ting ciia hé thong BMS:
o Lép thiét bi trwong (Field Level): Cam bién (sensor), co
ciu chap hanh (actuator), céng tic, cong to dién...
o Lép diéu khién (Control Level): Bo diéu khién DDC,
PLC.
- Lép giam sat (Management Level): Phin mém
SCADA/BMS, giao dién nguoi dung HMI, may chu.

« Nhiém vu va vai tro cua tirng 16p.

- Giao thiic truyén théng cong nghiép trong BMS
- Nghién ctru cac chuan giao tiép duoc str dung pho bién:
o Modbus (TCP/RTU)
o BACnet
o KNX
o OPC, MQTT (trong loT BMYS)
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- Phan tich kha ning twong thich va tich hop da thiét bi gifta cac
h¢ thong cua nhiéu hang khac nhau.

C4c hé thong con thwong dwoc tich hop trong BMS

. Hé théng chjéu sang (Lighting Control).
- HE thong di€u hoa khong khi — thong gio — HVAC.
- He thong kiém soat ra vao (Access Control).
- H¢ thong bao chay va chira chay (Fire Alarm & Fighting).
- H¢ thong camera giam sat (CCTV).
. Hg thong dién — nang lugng — nudc — thang may.
- Xay dung md phéng hoic thir nghiém thuec té
c.Yéu ciu cin giai quyét
Tu dong héa cac hé thong k¥ thuit trong toa nha
. Thiét ké va van hanh cac hé thong nhu chiéu sang, diéu hoa khong
khi (HVAC), théng gid, an ninh... theo ché do tw dong dua trén
cam bién va lich trinh.
. Pam bao van hanh an toan — 6n dinh — linh hoat.
Giam sat va diéu khién tip trung
. Xay dung mot giao dién gidm sat trung tdm (HMI/SCADA) cho
phép quan 1y moi thiét bi k§ thuit cia toa nha tir mét diém diéu
khién duy nhat.
. Hién thi trang thai thiét bi, dit liéu cam bién, lich st van hanh.
Tich hop cac hé thong con thanh mét hé thong tong thé
. Két ndi va diéu phéi cac hé théng 101 rac (dién, nuéc, HVAC, an
ninh, PCCC...) vao mdt nén tang chung — BMS.
. HO tro giao tiép vi cac thiét bi tir nhiéu nha san xuét khac nhau.
Ung dung cac giao thirc truyén thong cong nghiép
. Dam bao hé thong hd tro cac chuan pho bién nhu:
o Modbus RTU/TCP
o BACnet/IP
o KNX
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- OPC UA
. C6 kha ning két ndi mo rong, twong thich véi hé théng hién hiru.
Giam sat ning lwong — t6i wu tiéu thu
« Thu thap va phan tich dit liéu ti€u thu dién, nudc, nhiét do...
. Dua ra canh bao khi vugt ngudng, dé xuat kich ban tiét kiém ning
luong.
Canh bao va xir Iy su co
. Canh bao ngay khi c6 cac tinh hudng bt thudng nhu:
o Nhiét d0 vuot ngudng.
o Thiét bi ngirg hoat dong.
o Bao chay, dot nhap.
. Giri thong bao qua giao dién nguoi ding, email hodc tin nhan (néu
c6 két noi IoT).
2. Pia diém thue tip tot nghiép
- Cong ty cptm k¥ thuat dién va dich vu An Thinh
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LO1 NGI PAU
1. Tinh cap thiét cia dé tai:

Trong thoi dai cong nghiép hoa, hién dai hoa phat trién nhu vii bio va khong
khi hd1 nhap kinh té quéc té ctia Viét Nam hién nay, chung ta da tién duoc nhirng
budc dai va dd dat dugc nhitng thanh cong va két qua twong dbi khich 1é trong
nhiéu linh vyc kinh té khac nhau. Mot trong nhiing thanh cong d6 13 qui mé d6
thi hoa vdi hang lgat cac cong trinh kién tric d6 s6 moc 1én dé to dep thém cho
thanh cong va phat trién kinh té cia Viét Nam.

Trudc sy phat trién nhanh chéng do, van dé dit ra 12 kiém dinh chat luong cac
toa nha d6 nhu thé ndo va dya vao cac tiéu chi nao dé danh gia chat lugng cho cac
tdoa nha cao tang do.

Vén d& danh gia va kiém dinh chat lugng cho céc toa nha 1a khong don gian.
Chuing ta c6 thé dua ra cac tiéu chi khac nhau dé danh gia va kiém dinh chung,
nhung phai dua trén co sé nao? Tuy theo quan diém kién trac, quan diém két cau
xay dyng, quan diém tién nghi, quan diém vé tinh sir dung, quan diém vé moi
truong,... ma ching ta cd cac tiéu chi danh gia va kiém dinh khac nhau. Mot trong
nhing tiéu chi dé danh gia va kiém dinh 1a hé thong tu dong hod quan 1y toa nha
cao tang d6 12 hé thong BMS (Building Management System). Tuy thudc vao muc
dich str dung cua cac toa nha ma tiéu chi dat ra cho hé BMS la khac nhau. Trén
quan diém d6, em dua ra van dé dé thao luan vé cac hé BMS cho cic toa nha cao
tﬁng.

2. Muc dich, nhiém vu va pham vi nghién ciru:

Thuee trang nha cao ting hign nay: Khoang 90% s nha cao ting ¢ Viét Nam
déu c6 cac hé thong co s& ha tang, hé théng cung cap va thai nudc, hé théng cung
cap dién, hé thong quat tran hodc diéu hoa va hé thong bao chay. Pay 1a nhimng
toa nha loai thong thuong.

Phan 16n s6 toa nha ¢6 trang bi hé¢ théng diéu hoa tap trung, h¢ théng bao vé
va bao chéy, hé¢ théng bao dong xam nhap va gidm sat bang camera nhung chua
co hé théng BMS. Tt ca thiét bj ctia cac hé théng diéu hoa, bao chay,.. dugc diéu
khién riéng biét, cac bo diéu khién nay khong trao doi thong tin véi nhau, khong
c6 quan 1y va giam sat chung va phan quan 1y dién nang thi méi ¢ mirc thap. Day
1a nhitng tda nha di c6 hé thong diéu khién va giam sat tap trung, nhung chua cd
hé théng BMS.
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Khoang 30% sb tda nha co trang bi hé thong diéu hoa tap trung, hé thong bao
vé va bao chay, hé thong bao dong xam nhap va giam sat bang camera c6 trang bi
hé théng BMS. Tét ca thiét bj ctiia cac hé thong diéu hoa, bao chay, dugc diéu
khién riéng biét va tich hop timg phan. Hé BMS cho phép trao ddi thong tin, gidm
sat gitta cac hé thong, cho phép quan 1y tap trung. Hé BMS cho phép quan 1y dién
nang ¢ muc cao. Pay la loai tda nha cao tf:flng duogc trang bi hé théng tu dong hoa
BMS.

Tat ca cac tda nha cao ting ¢ Viét Nam trude ddy déu khong dugc trang bi hé
théng quan 1y tda nha thong minh. Khi duoc trang bi hé thdng nay, tit ca cac hé
théng diéu hoa, bao chay, ... duogc diéu khién tap trung, tuong tac bdi h¢ BMS.
Céc hé théng duoc tich hop day di hé thdng thong tin, truyén thong va ty dong
hoa van phong. Py 1a loai nha cao tang thong minh. Con goi 14 céc toa nha hiéu
nang cao, toa nha xanh, toa nha cong nghé cao, toa nha c6 nhitng chirc nang dac
biét nhu bénh vién, co quan trung wong, nha quéc hoi,...

Véi cac con s6 trén, chung ta co thé thay thuc trang vé hé thdng nha cao tang
ctia chiing ta phan 16n chua dugc trang bi hé théng BMS. Néu xét vé mit chat
luong va hi€u nang stir dung cua céc toa nha thi chua dat so vadi yéu cau dit ra cho
cac toa nha do.

Chung ta néu mot vi du vé mit chat luong va hiéu nang st dung cta cac toa
nha nhu sau: Cac toa nha t6i thiéu phai c6 hé thdng cung cap nudc, nhung hé
théng nay chua duoc trang bi hé thong BMS va tiét kiém dién ning, do vay tién
dién s€ phai chi nhiéu hon so véi nhirng toa nha c6 trang bi h¢ BMS va h¢ théng
tiét kiém dién nang. Do vay chat luong va hiéu ning sir dung 1a khong cao. Néu
chung ta xét vé mat kinh doanh thi cac nha cao tang nay s& khong c6 tinh canh
tranh va duong nhién 1a thua 16.

Dung trudc thuc té d6, viéc nhién ctru hé théng tu dong giam sat, theo doi cac
hé théng k§ thuat dé bao vé toa nha cao tang 13 nhim tao nén moi trudng lam viéc
va sinh hoat an toan, tién nghi hién dai, ngoai ra qua dé tai nay giup chung ta hiéu
duoc cac van dé téng quan nhét ciia mot hé théng tu dong hod cho toa nha tir cau
hinh hé théng, phan mém diéu khién giam sat chuyén dung dén cac bo diéu khién
cuc bo va cac thiét bi truong.
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3. Péi twong nghién ciru:

Chung ta c6 thé phan loai cac toa nha cao ting theo muc dich st dung nhu sau:

Vin phong: nha bank, cong ty bao hiém, cic van phong cho thué...
Céc toa nha hanh chinh cdng cong,

Cac toa nha duoc phé\m, bénh vién,

Céc nha ga tau, tau dién ngam,

Cac khach san, nha an,

Céc truong dai hoc, truong pho thong,

Cac trung tam dién thoai, truyén hinh,

Céc san bay, cac trung tdm thong tin....

V&i mdi loai nha cao tﬁng c6 muc dich stir dung khac nhau chiing ta c6 h¢ BMS

tuong img phu hgp vé1 muc dich str dung khac nhau do.

H¢ thong qudn Iy cdc toa nha:

Ngoai nhitng hé thong k¥ thuat t6i thiéu nhu hé thong dién va chiéu sang, hé

thong cap nudc, hé thong thong gid va tuy vao muc dich stir dung ctia cac tda nha

ma c6 thém cac h¢ thong nhu:

Hé théng diéu khién thong gid va diéu hoa khong khi
Hé théng diéu khién dén chiéu sang

Hé thong diéu khién dd 6t6

Hé thong diéu khién vao ra toa nha

Hé thong bao dong xam nhap

Hé thong béo chay, bao khoi

Hé théng thong tin ndi bo

H¢ théng gidm sat va tu dong hoa toan bo toa nha.

Céc hé thong nay c6 thé chia 1am ba nhom chinh:

Hé thong giam sat va bao dong,
Hé théng quan 1y niang luong,

Hé théng thong tin.

Ba nhom nay dic trung cho hé thong BMS cho cic toa nha cao tang. Ty

thudc vao muc dich st dung ma ba nhom hé théng trén dugc trang bi cho cac toa

nha hay khong. Trén co s cic hé thdng ndy ma chung ta danh gia chit luong cua

cac tda nha dat tiéu chudn hay khong dat tiéu chuan cua hé thng BMS.
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Sw cén thiét ciia hé thdng BMS cho céc toa nha cao ting

Qua phan tich thyc trang vé hé thdng quan 1y nha cao ting ¢ trén, ching ta
thay tinh cap thiét phai trang bi cac hé BMS cho céc nha cao tang. Ngay nay, cac
tda nha cao tang khong chi dat tiéu chi dién tich st dung ma con phai dat tiéu chi
vé tiét kiém dién nang, dat tiéu chi vé moi truong, ti€u chi vé tién nghi, tiéu chi
vé hé théng thong tin, ti€u chi vé an ninh, ...

Tuy thudc vao loai nha cao ting ma cac hé thong BMS phai trang bi cho phu
hop voi cac muc dich st dung va moi truong cac toéa nha do6 dugc khai thac. Cac
hé théng BMS nay di duoc chuin hoa va duge sir dung rong rii trén toan thé gioi.
Céc hang cung cip cac san pham nay da xam nhép vao thi truong Viét Nam nhu:
Siemens, Honeywell, Johnson Controls,...

Céc nha cao tang ¢ Viét Nam da sir dung hé théng BMS ctia Siemens thong
qua cac cong ty dai ly Viét sang tao, NTC dé thuc hién lép dat cho cac toa nha:
Saigon Center HCM dugc dua vao st dung 1996, Red riverbuilding Hanoi-1999,
Opera Hilton Hotel Hanoi-2000, Trung tdm thuong mai Ruby plaza, Trung tam
thuong mai dau khi. .

Sau khi trang b1 h¢ BMS nay, céac toa nha da khai thac rat hiéu qua kha nang
quan 1y giam sat va bao hiéu cac su cb cia hé théng HVAC (Hé thong thong gio
va diéu hoa khong khi) va tiét kiém dugc 50% ning luong dién tiéu thu cho hé
thong so véi trudc khi lap dat hé théng BMS.

Vi két qua thé hién rat khiém ton qua cac toa nha noi trén, chung ta co thé
thay su can thiét cua hé thing BMS ddi véi cac toa nha cao tang nhu thé nao. Do
vay, doi hoi cac tda nha cao tang can phai dugc trang bi hé thong BMS dé giup
cho viéc quan 1y, gidm sat hi¢u qua va khai thac tién 191, ddm bao cho méi truong
song xanh, sach dep. Do vay, ddi tugng nghién ciru cta dé tai nay 1a hé thong
quan 1y toa nha (BMS) cta cac hing ndi tiéng trén thé gidi. Tir d6 chung ta s&
thiét ké mot hé thong quan 1y toa nha BMS.
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4. Noi dung nghién ciru:

Noi dung chinh ching ta cin nghién ctiru d6 1a cac khai niém co ban vé tu
d6ng hoa trong toa nha, tiép theo chung ta can tim hiéu va nghién ctru cic hing
ndi tiéng trén thé gidi manh vé linh vuc ty dong hoa trong toa nha. Tir cac két qua
nghién ctru d6 chung ta lua chon ra mot hé thong phu hop nhat dé 4p dung cho
toa nha cta chung ta.Va dic biét 1a tmg dung phan mém Ecodial trong viéc thiét
ké cung cap dién cho toa nha.

5. Phwong phap nghién ctru:

Bang cac kién thire d8 dugc hoc, suu tAm cac tai lidu tir sach vo, Internet, tai
lidu ctia cac hang vé ty dong hoa toa nha va tir thyc té em da nghién ctru hé thong
tu dong hoa quan 1y toa nha.

6. Y nghia khoa hoc va thuec tién:
* Y nghia khoa hoc:

Pé tai da gidi thiéu duoc cac hé thong quan 1y toa nha cta cac hiang nodi tiéng
vé tu dong hoa trén thé 2161, tir d6 viéc giam sat bao vé cac hé théng k¥ thuat trong
toa nha cao tang duoc thong qua boi cac thiét bi truong, truyén thong hién dai.

* ¥ nghia thuwc tién cia dé tai:

Viéc quan 1y cac toa nha tai Viét nam con khd méi meé, vi hau hét cac toa nha
hién nay cta chung ta chi thiét ké cac hé thong k¥ thuat chinh trong toa nha. Do
d6, viéc quan 1y toa nha 1a tich hop cac hé théng riéng biét thanh mot khéi hé
théng chung. Tir phong quan 1y s& c6 hé théng man hinh quan 1y bang phan mém
chuyén dung thong qua céc thiét bi truong dé két ndi cac thiét bi diéu khién cuc

bd Tat ca cac van dé trén s€ dugc nghién ctlru, phan tich trong luan van voi dé tai

“Nghién ciru h¢ thong tw dong hod toa nha” dé chimg minh viéc ap dung hé
théng tu dong hoa quan 1y toa nha 1a can thiét dé dem lai cudc séng van minh,
hién dai, phu hop xu thé chung cua thé gioi.
7. Cau triic clia dé tai:
Chwong I : Tim hiéu hé théng quan 1y toa nha ( BMS).
Chuwong IT : Nghién ctru hé théng quan 1y toa nha cta cac hang noi tiéng
trén thé gioi.
Chuong III : Phan tich, So sanh va lya chon hé théng tu dong hoa toa nha.
Chuwong IV : Thiét ké cung cap dién cho toa nha sir dung Ecodial.
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Em xin chan thanh cam on thiy gido Nguyén Thai Vinh di tan tinh gitp d&
em trong qua trinh 1am dé tai va cac thay c6 khoa PIEN Truong Pai Hoc QUAN
LY VA CONG NGHE HAI PHONG d3 tao diéu kién cho em hoan thanh dugc dé
tai t6t nghiép nay.

Tuy vy, do thoi gian nghién ctru va trinh d6 con han ché nén khong tranh
khoi nhitng sai s6t, nham 1an. Em mong nhéan duogc nhitng gop ¥ cta cac Thay va

cac Co cung cac ban dé de¢ tai cia em dugc hoan thién hon.

Em xin chan thanh cam on.
HAI PHONG , ngay thang 5 niam 2025
Sinh vién :
NGUYEN TRUNG THANH
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Chwong I : TIM HIEU HE THONG TU PONG HOA QUAN LY TOA
NHA
BUILDING MANAGEMENT SYSTEM ( BMS).
I. Giéi thiéu Building Management System (BMS) :
1.1 Giéi thi¢u chung:

BMS 1a mot hé théng tir dong hoa diéu khién va giam sat ky thuat. Hé théng
nay mang tinh tong thé cao trong diéu khién va giam sat cac hé thong k¥ thuat ciia
toa nha.

BMS thuc hién tot nhat cac nhiém vu diéu khién van hanh hé théng, la moi
truong thu nhan, quan 1y toan bo cac thong sé ki thuat cua thiét bi ciia cac hé
théng két ndi toi. Thong qua trao d6i thong tin, BMS diéu khién van hanh cac
thiét bi chap hanh cta timg hé thong k¥ thuat khac nhau hoat dong theo yéu cau
ctia nguoi quan 1y, dam bao cac yéu td k¥ thuat cling nhu cac yéu t an toan, an
ninh...

Mot hé théng quan 1y toa nha co ban c6 thé két ndi dé diéu khién va giam sat
cac hé théng ki thuat cia toa nha nhu:

+ Hé thong thiét bj moi trudng (diéu hoa, thong khi, giam sat moi
truong...)

+ Hé thong an ninh (CCTV, hé thong kiém soat vao ra, Phong chay
Chira chay...)

+ Heé théng diéu khién chiéu sang (chiéu sang cong cong, khan
cap...)

+ Hé thong quan 1y dién ning (cung cap dién, may phat dién, do dém
nang luong...)

+ Thang may.

+ Céc hé thong thiét b 1ap dit trong phong may chu .

Tuy theo timg du 4n cu thé ma hé théng BMS c6 thé quan 1y nhiéu hay it hon
so voi hé théng k¥ thuat co ban.
1.2 Mt s6 loi ich ctia hé¢ BMS :

Hoat dong don gian hon v&i nhitng chirc ning lap trinh lap di lap lai dé thiét
1ap ché do van hanh tu dong

Giam thoi gian hudn luyén van hanh vién nho cac huéng din va hd trg truc

quan trén man hinh dé hoa

VYA VAVAVANEVEVEVEVE VA VEVEVE VA VAV VE VA VEVEVE VA VEVEVE VAN




Dap mg cac nhu ciu ctia ngudi sir dung va phan tmg voi cac diéu kién réc rdi
nhanh hon va hi¢u qua hon

Giam luong dién nang tiéu thy thong qua kha ning diéu khién quan 1y tap
trung va chuong trinh quan 1y dién nang

Quan 1y co so , tai san hiéu qua hon nho cac bao céo ghi lai qua trinh dong,
bao tri, va chirc nang tu dong hoat giri canh bao

Lap trinh linh hoat theo nhu cau cua timg toa nha, t6 chirc va yéu ciu mé rong.

Nang cao hoat dong nho tich hgp phan mém va phan ctmg cua nhiéu hé théng
phu nhu diéu khién sé truc tiép (DDC — Direct Digital Control), hé thong bao
chay, an ninh, diéu khién truy nhap hodc diéu khién anh sang. ..

1.3 Mot s6 thuat ngir trong tu dong héa toa nha :

Building Management System (BMS): Hé théng quan 1y toa nha. N6 tap trung
hoa giam sat, hoat dong va quan 1y toa nha nham t6i wu hiéu suat hoat dong.

Building Control System (BCS): Hé thong diéu khién toa nha. N6 mang dén
sy tién nghi va an toan cho ngdi nha ban.

Building Management and Control System (BMCS): Hé thong diéu khién va
quan 1y toa nha. N6 1a su két hop cia BMS va BCS.

Building Automation and Control Network (BACnet) Protocol: Giao thtic
mang diéu khién va tu dong hoa tdoa nha (BACnet). Mot giao thirc lién lac cho
BMCS do hiép hoi kj su ASHRAE phat trién. (ASHRAE — American Society of
Heating, Refrigerating, and Air Conditioning Engineers)

Dynamic Display Data: Dit liéu hién thi dong. La loai dir liéu duoc hién thi
tai cac tram lam viéc BMCS ma dugc cap nhat dinh ky, chéng han nhu trang thai
nhi¢t d6 hoac ON/OFF.

Energy Management System (EMS): Hé thng quan 1y nang luong. N6 t6i uu
hoa hoat dong, nhiét do, va qua trinh ctia h¢ théng HVAC trong toa nha. Ngoai
trir mot s6 hé théng 18i thoi, thi hau nhu bat cir mot hé BCS hoic BMCS déu co

toan bd chirc nang cua hé EMS.
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I1. Kién tric hé thong:
2.1. Gidi thiéu:

Giai phap tich hop cho phép nang cao hiéu suit cia tda nha bang cach giam
chi phi nhan cong, chi phi ning lugng, cung cap mdi trudng lam viéc tién nghi va
an toan cho can b va nhan vién lam viéc trong nha va khach dén 1am viéc véi cac
don vi tai toa nha.

H¢ thong quan Iy toa nha sé tich hop véi cdc hé thong dich vu sau:

+ Hé thdng cung cép va phan phdi dién (May cat, Tt ha thé, tu phan phdi
dau tang va mdy phat dién du phong...)

+ Piéu hoa trung tam .

+ Chiéu sang cong cong (Public Lighting).

+ Heé théng cho céac tang lap dit thiét bi vién thong

+ Piéu khién truy nhap (Access control).

+ Hé théng Camera an ninh.

+ Hé thong PCCC.

+ Thang may (lift, elevator).

+ Heé thdng cap, thoat nudc & xur 1y nude thai sinh hoat.

+ Hé thong thong tin cong cong (hé théng am thanh thong bao, hé thong
man hinh théng bao...)

Véi tinh chat phirc tap, lugng nguoi st dung dich vu dong va bat dinh trong
toa nha, doi hoi hé thong quan 1y va giam sat phai don gian, 16 rang va ludn san
sang dap tng cac nhu ciu ctia nguoi str dung mot cach nhanh nhét.

Giai phap dé xuit BMS duoc dya trén céac cong ngh¢, y tudong, kién trac da
dugc cong nhan. Toan bo thiét ké duoc tap trung xung quanh mot kién trtc tich
hop lién két tit ca cac chuong trinh img dung va dich vu véi nhau dé cung cap
kha nang diéu hanh tuyét voi cho toa nha. Giai phap BMS cung cap mot hé thong
diéu hanh tich hop cho viéc quan 1y cac dich vy clia tod nha va cac ung dung thong
minh cho cédc can bd lam vi¢c tai toa nha, cling nhu cac cong cu, nang luc va kha
ning mé rong cac dich vu va phuong tién cho nhitng tang ctia ngudi st dung.

Muc tiéu ciia vige thiét ké cho toa nha: 13 tao ra mot toa nha thong minh c6
nhig g dung cao qua cac hé thong tich hop. Piéu nay khong chi ap dung cho

ha tang va cac dich vu cta toa nha, ma con cho méi truong diéu hanh vat ly, cac
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hé thdng thong tin, vién thong, an ninh va quan 1y can thiét dé gitp diéu hanh toa
nha nay mot cach hi¢u qua.

Giai phap BMS da duoc hoan thién theo thoi gian, theo nhiéu khia canh nhu
két ndi hoan hao véi cac hé thdng va tmg dung khac nhau, qui trinh quan 1y d&
dang,tap trung vao nhiing nguoi st dung khac nhau, vv...

Theo yéu cau hién tai va tuong lai, cic nguyén tic thiét ké BMS phai xoay
quanh két néi mé theo chuan ctia nganh véi cac hé thong phu, dé két ndi véi ung
dung ctia bén thtr ba, d& mé rong téi cac cong web (web portals), dong dir liéu
theo thoi gian thuc va cac ung dung quan 1y,vv...

2.2 So’ d6 kién tric hé thong:

Quatn 1y i Sl o--u- ()a-ly

) S \ Cép didu hanh va
@ @ @ @ @ L
@ Ethernet TCP/IP, BACNet, ...

Cép diéu khién
hé théng

Lonwork, Profibus, Modbus,...

Cép diéu khién
khu vyc

= ® Gy D -Z5. = ; Cac hé thong tig
T ?]!7 ressven BN Q".r....‘..., o E: ich cta téa nh:

ey My phist Sils

a. Cip diéu khién khu vuc — cdp truong :

Céc bo diéu khién & cap do khu vuc 1a cac bo diéu khién sir dung bo vi xir 1y,
cung cép chtrc nang diéu khién sd truc tiép cho cac thiét bi & tung khu vuc, bao
g@)m: cac bo FCU, VAV, bom nhiét, cac bd diéu hoa khong khi cuc bo, ... H¢
théng phan mém quan 1y ning luong ciing duoc tich hop trong cac bo diéu khién
cép khu vue. O cﬁp khu vue, cic cam bién va co ciu chép hanh giao dién truc tiép
v6i cac thiét bi duoc diéu khién. Cac bd diéu khién cap khu vuc s& dugc nbi véi
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nhau trén mot duong bus, do vay cé thé chia sé thong tin cho nhau va vdi cac bod

diéu khién ¢ cap diéu khién hé thong va cap diéu hanh, quan ly.

b. Cdp diéu khién h¢ thong

Céc bo diéu khién hé thdng c6 kha ning 16n hon so véi cac bd didu khién &
cap khu vuc vé sb lugng cac diém vao ra, cic vong diéu chinh va ca cac chuong
trinh diéu khién. Céac bd diéu khién hé théng duoc tich hop san cac chirc ning
quan 1y, luu trit va thudng duge sit dung cho cac tng dung 16n hon nhu hé théng
diéu hoa trung tam, hé thé)ng may lanh trung tam,... Cac bd diéu khién nay truc
tiép giao tiép vai thiét bi dicu khién thong qua cac cam bién va co cau chap hanh
hodc gian tiép thong qua viéc két ndi voi cac bo diéu khién cap khu vuc. Cac bo
diéu khién hé théng c6 thé hoat dong doc 1ap trong truong hop bi mét truyén thong
V041 cac tram van hanh.
c. Cap vdn hanh , gidm sdt va qudn Iy

Céc tram van hanh va giam sat chu yéu giao tiép v6i cac nhan vién van hanh.
Céc tram van hanh & cap do nay chul yéu 1a cac may tinh PC. Mot tram van hanh
thudng bao gdm cac godi phan mém tng dung sau:

- An toan hé théng: Gi6i han quyén truy cap va van hanh d6i véi ting
ca nhan.

- Xam nhap hé théng: Cho phép nhiing nguoi c6 quyén duge truy cap
va lay dit liéu hé théng thong qua may tinh c4 nhan hoic céc thiét bi
luu trit khac.

- Dinh dang dit liéu: Lap ghép cac diém dit liéu rdi rac vao trong cac
nhoém dinh dang c¢6 quy tic phuc vu cho viéc in 4n va hién thi.

Tuy bién cdc chwong trinh: Ngudi str dung c6 thé tu thiét ké, 1ap trinh cac chuong
trinh riéng tiy theo yéu cau st dung ctia minh.

Giao dién: Xay dung giao di¢n dua trén g dung ctia khach hang, c6 st dung
cac cong cu v& do thi va bang biéu.

Ldp bdo cdo: C6 kha nang 1ap bédo cao ty dong, dinh ky hodc theo yéu cau vé cac
canh bao va cac su kién, hoat dong van hanh. Pong thoi cung cip cac kha niang
tom tit bao céo.

Qudn Iy vigc bdo tri bao dwéng: Tu dong 1ap ké hoach va tao ra cac tha tu cdng
viéc cho céc thiét bi can béao tri dua trén lich st thoi gian lam vi¢c hodc ké hoach

theo nién lich.
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Tich hop hé thong: Cung cip giao dién va diéu khién chung cho cac hé théng con
(HVAC, bao chéy, an toan, giam sat truy nhap,...) va cung cip kha nang tong hop
thong tin tir cac hé théng con dé tir d6 dua ra céc tac dong co tinh toan cuc trong
hé thong.

Quan ly ndng lwg'ng va tai nguyén: thu thap, luu trit va xi ly dit liéu lich st
nhw ndng lugng st dung, chi phi van hanh va cac canh bao va tao ra cac bao
cdo dé cung cip cdc cong cu cho qud trinh quan ly va viéc sir dung thiét bj l1au
dai.

Hé théng H& théng
phat hién ro phat hign khi

Hé théng kibm
sodlra

Giam sal
an ninh

! Bdo chay ty Qudn |y thoat
Quén Iy toa nha
udn Iy tod n 3

hidm

II1.Tich hop v6i hé thong diéu khién dich vu toa nha.
31 Gioi thi¢u chung

Phéan nay sé& gidi thiéu chi tiét nhitng giao tiép téi mdi kién trac dich vu. Chi
tiét mdi phan sé& co nhitng thong tin yéu cau va so dd giita mdi diéu khién toa nha
va hé théng quan 1y va toa nha BMS.

Nha cung cép thuc hién xdy dung BMS nén lam viéc voi mdi nha cung cip
nhig dich vu va chac chan rang cung cap day du chirc nang da duoc liét ké giira
toa nha BMS va mdi kién tréic dich vu.

Nhitng hé théng con nén c¢6 sin nhitng kha ning can thiét trong thi tu hién thi
va diéu khién nhirng thiét bi ctia hé théng con.

Tt ca nhitng diém nguy cap cia mdi hé théng nho nén sin sang cho hé thong
BMS.
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Trong chuin chung giao tiép gitta BMS véi nhimg hé thdng con trong toa nha
duoc chia Iam hai loai giao di¢n muc cao va giao dién mirc thép.
3.2 Mang diéu khién cap cao, diéu khién — giam sat

Trong trudng hop st dung giao dién mirc cao gitra BMS va nhimg hé thong
con cua may tinh hay bg diéu khién, ching st dung mot vai chuén nhu 1a OPC,
BACNet, MODBUS, LNS, P2, Active X va MetaSys...h6 tro chuan SNMP boi
nhimg nha cung cap bo diéu khién.

Khi BMS sé& diéu khién nhimg dich vu thong qua hé théng con va bo diéu
khién. BMS s& khong truc tiép diéu khién téi nhitng kién trac dich vy. Piéu nay
c6 nghia 1a BMS s& dua ra cic yéu cau thich hop hodc nhiing chi thi t6i nhiing hé
théng con thong minh hodc khdi tao nhitng hanh dong thich hop.

Nhu da duoc dé cap ¢ phan trude, trong mot vai trudng hop nha cung cip bd
diéu khién chi cung cap giao thic khong theo chuan TCP/IP va nhiing nha cung
cap cho BMS van dang phat trién giao dién dé két ndi t6i hé thong may tinh.

Trong vi du dudi day sir dung giao tiép murc cao v6i hé thong BAC Mang diéu
khién va tu dong toa nha (Building Automation and Control Networks). Mang
BAC 1a giao thirc truyén dit liéu cho toa nha ty dong va mang diéu khién.

Trong so dd trén day nha cung cip hé thong con s& cung cip may chu BACNet
va nhimg thiét bi BACNet. Vé cau hinh may chit BACNet s& duoc thyuc hién boi
nhitng nha cung cap hé thong con. May chit BACNet giao tiép véi nhitng thiét bi
BACNet. Nhiing nha cung cip cho hé thong BMS nén tich hop v6i may cha
BACNet sir dung bo cong vao BACNet (BACNet Gateway).

3.3 Mang diéu khién cip truong Slave

Pbi v6i nhitng dich vu ma khong c6 hé thong con thong minh thi nhimg dich
vu nay s& dugc diéu khién truc tiép thong qua bo ma hoa ctia BMS hoic truc tiép
téi bo diéu khién.

BMS sé& giao tiép sir dung két ndi vat 1y RS232/RS485 va nhimg giao thirc
truyén thong thich hop boi nhiig nha cung cap DDC/PLC.

C6 rat nhiéu bo diéu khién trén thi truong, chiung cé thé sir dung cho giao dién
cap trudng phu hop voi timg hé théng cu thé. Dudi day dua ra mot s6 loai bo diéu
khién chung :

* Siemens

* Johnson N2

« HoneyWell

3.4 BMS tich hop véi nhitng hé thong sau diy trong toa:

VYA VAVAVANEVEVEVEVE VA VEVEVE VA VAV VE VA VEVEVE VA VEVEVE VAN




« Hé thong cung cip va phan phdi dién (May cit, Tt ha thé, t phan phdi dau ting
va may phat dién du phong...)
« Biéu hoa trung tam (Chiller hoic VRV)
« Chiéu sang cong cong (Public Lighting)
« Biéu khién truy nhap (Access control)
« Hé thong Camera an ninh
« Hé théng PCCC
* Thang may (lift, elevator)
« Hé thdng cép — thoat nude , xtr Iy nudce thai sinh hoat
« Tich hop voi nhitng hé thong con:
Hé thong diéu hoa, théng gié (HVAC)
Hé thong dién.
Tu dién phan phdi.
Chiéu sang.
Hé thong phong chay.
IV. Cac hé thong tich hop trong toa nha:
4.1 Tich hop hé thong diéu hoa trung tim

Hé thong diéu hoa trung tim 13 mot trong nhitng hé thong quan trong nhat cta
toa nha. Hé théng ndy bao gém cac mach dién ciing nhu cac mach diéu khién dam
bao cho hé thong lam viéc mdt cach tréi chay. Thong thudng cac nha cung cap
diéu hoa s& uu tién chon cac bo diéu khién tir nhitng nha cung cap ma c6 thé tich
hop vao hé thong mot cach dé dang.

Pé tich hop v6i hé thdng, cac nha cung cap diéu hoa can phai cung cip cac
thiét bi c6 kha niang két ndi voi hé thong bén ngoai thong qua cac giao thic mo
nhu OPC, BACNet, MODBUS hoac LNS.

Pé c6 kha nang cung cip tinh ning gia han thoi gian str dung ty dong, hé théng
BMS phai cé tinh nang dinh nghia diém hoat dong cho timg vung. Thiét bi BMS
can phai c6 tinh ning logic bén trong dé c6 thé diéu khién cac Chiller, AHU, FCU,
VRF bat hodc tat theo timg ving riéng biét.

Viéc diéu khién d6 nong, thong gid va cac dich vy diéu hoa khac thong thuong
déu théng qua cac bo diéu khién s truc tiép cua hé thong BMS. Hé théng BMS
s& diéu khién hodc giam sat toi thiéu 1a:

1. Cac may lanh trung tam
2. Piéu chuyén khong khi
3. Chinh lugng khong khi
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4. Quat khi thai/ khi tuoi

5. Nhiét d6 va d6 am ngoai troi

6. Nhiét d6 va d6 am phong

7. Thoi gian hoat dong cua tat ca cac khoi.
8. Cac thong s6 mdi truong khac

Hé thong diéu khién nay sé& giao tiép vai thiét bi diéu khién chung cua hé théng
diéu hoa véi céc thu tuc mé nhu BACNet, MODBUS, LNS, P2 hogc theo chuén
ctia chinh nha san xuat. Hé thong BMS sé& giam sat va diéu khién cac thong qua
cac thiét bi diéu khién nay va cung cap it nhat 1a cac tinh ning sau:

1. Tinh trang cta céc thiét bi

2. Cong suat hé thong

3. Cac muc qué nhiét ctia hé théng

4. Mic qu4 tai cia hé théng

5. Giam sat cac trang thai hoat dong

6. Thoi gian hoat dong cua tat ca hé théng hoac cuc bo
7. Tinh toan hoat dong v&i hicu suét cao nhat

4.2 Tich hop vao hé thong chiéu sing

Hé thong diéu khién chiéu sang s& phan theo ving twong Gng nhu noi ma cac
bong cb dinh dugc phan chia.

Céac nha cung cap thiét bi chiéu sang thong thudng s& cung cip cac thiét bi
diéu khién chiéu sang theo ting phan. Dé lam duoc viée ndy, ho s& cung cip céc
mach diéu khién diéu khién chiéu sang timg ving. Ho cling uu tién chon céc thiét
bi diéu khién ma c6 thé diéu khién hé thdng chiéu sang. Cac bd diéu khién nay co
cac md dun DO dé diéu khién chiéu sang theo ving. Cac b diéu khién nay con
¢ cac md dun DI dé doc cac thong tin tir bang diéu khién hé thong chiéu sang.

Pé tich hop vao hé thong BMS, cac nha cung cap hé thong chiéu sang can
cung cp cac thiét bi didu khién véi hd tro cac giao thic thich hop. Céc giao thirc
nay co thé 1a cac giao thirc cp thap va sau d6 s& duoc chuyén dén hé thong BMS.

Hé thong BMS sé& 1én lich trinh va diéu khién 4nh sang theo mirc ving trong
toanha .

Diu vao ciia hé théng nay sé bao gom:

1. Yéu cau cta nguoi dung can c6 anh sang ngay.
2. Yéu ciu cta nguoi dung can 1én lich trinh cho viéc chiéu sang.
3. Hé thong cho phép bat tat hodc dat cau hinh dé diéu khién cho cac bong ¢ dinh

tir may tinh diéu khién trung tdm hay hé thong cac nit cong tac tai chd.
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H¢ théng BMS sé bao gom cdc chikc ning diéu khién mivc ving nhw sau:

1. Anh sang co thé duoc bat 1én hodc tit di & mot vung xac dinh.

2. Bo chuyén mach diéu khién s& dua ra céc trang théi, cho phép hién thi 1a chuyén
mach hoat dong tét hay 1a khong.

3. Giam sét trang thai tit bat hién tai va phan trim hodc 1a mic d6 mo cua anh
sang den.

4. Bo qua hé théng diéu khién ctia phong va dit sin ché do bat tit cho cac bong
den.

5. C6 kha nang dat lai cau hinh cho hé théng diéu khién chiéu sang dé thay doi bo
chuyén mach chinh hodc bd chuyén mach phu cho cac ving chiéu sang ma dang
dugc chuyén mach boi cac cong tic trong phong.

6. Giam sat tat ca cac modul diéu khién cia hé théng diéu khién chiéu sang.
Hé théng s€ cung cép viéc hién thi d6 hoa toan phén cho phén ngoai thét, va cho
moi tﬁng s& hién thi trang thai cia cac vung chiéu sang, cac mach dién, cac bd
phat hién chuyén dong, cac bd cam bién mirc do sang.

4.3 Tich hop vao hé thong bao chay va chong chay

Hé théng bao chay sé& 1a hé thong thong minh véi cac phan diéu khién cua
riéng nd. Hé théng nay s& giao tiép véi hé théng BMS thong qua mot cong giao
tiép thong minh. Cong giao tiép nay s& dua ra giao dién RS232 hay RS485 va nha
thau phu cta hé thong BMS s& dua ra thu tuc giao tiép riéng tiéu chuan. Tha tuc
nay c6 thé 1a mirc thap. Nhung nhiing chi tiét vé dinh dang g6i thong tin phai dugc
cung cap cho bén 1am BMS.

Thu tuc giao tiép cta hé thong va dinh dang cac thong diép s& dugc cung cip
cho bén 1am hé thong BMS. Thong qua cong giao tiép (gateway), ti thiéu la cac
dong thong tin sau s& dugc cung cap:

1. Trang thai cua tat ca cic bo bom phuc vu ctru hoa

2. Mitic nuée trong cac bé chira nude ctru hoa

3. Giam sat ap luc nude trong cac binh chira chinh cua hé thong ciru hoa
4. C6 thé truy cap dén tat ca cac bo canh bao

5. Trang thai ctia bang diéu khién
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Hé thdng BMS sé& cung cip so d0 b tri va so dd chirc ning hoat dong cta cac
dich vu ctru hoa. So dd s& duoc mo phong dong dé chi ra trang thai cta cac thiét

bi va sy van hanh cia hé thong.

4.4 Tich hop vao cac hé thong dién

Céac dich vu vé dién sé& c6 cac bo diéu khién cua riéng ching va co6 giao dién
dén hé théng BMS. Nha cung cap hé théng dién s& cung cap bo diéu khién véi tha
tuc giao dién hodc cong giao dién can thiét dé giao tiép v6i hé théng BMS. Cong
giao tiép s& cung cip giao dién RS232 hoidc RS485 va nha thau phu cta hé théng
BMS sé& bién chung thanh cac thu tuc giao tiép riéng chuan.

Bang diéu khién ctia nha cung cap dién s& co cac diém kiém tra, cac bd bién
ddi dé c6 thé do duge dién ap, dong, tan so, cong suét va nang lugng cua hé théng
dién.

Nha cung cép thiét bi dién thong thuong s& lua chon cac bo diéu khién ma co
thé néi vdi cac diém kiém tra trén bang dicu khién bang module DI, va ndi véi
cac bo bién doi béng chuan diém dau vao loai Al

Pé tich hop voi hé théng BMS, céc bo diéu khién can phai c6 céc thu tuc giao
tiép can thiét dé hé thong BMS c6 thé giao tiép v6i chung.

Théng qua giao dién nay. Hé théng BMS s& giam sat cac thong tin duoc chi
dinh hodc trang thai ctia hé thong dién tir tram bién ap dén ti phan phdi timg tang.
Mot cach toi thiéu hé théng BMS s& giam sat duoc cac yéu td sau:

1. Cong suét tiéu thu 1dy tir tat ca cac bd do dién

2. Nhu cau tbi da

3. Giam sat trang thai ctia cac mach di¢n

4. Giam sat va diéu khién trang thai cia cic may cat/ aptomat

5. bién ap, dong va tan sd dién ngudn.

6. Giam sat trang thai cua tat ca cac bang chuyén mach cua cac dich vu dién, dién
ap va dong cua dién cung cép.

H¢ théng BMS s€ cung cép viéc hién thi dd hoa cua tat ca hé théng dién hién
thi ha tang két ndi va cac mach dién. Man hinh d6 hoa s& hién thi bé mit cta céc
bang chuyén mach va chi ra tén va sd clia cic mach, cac aptdomat cling véi cac
luong dién ti€u thy, cac gia tri doc duoc cua dién ap va dong dién. Trang thai cua

tat ca cac diém giam sat thiét bi dién cling dugc hién thi.
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Bo hién thi xu huong s€ c6 kha nang diéu chinh theo nhu cau dé hién thi xu
hudng tiéu thu dién cho mot thiét bi do hodc mot nhoém cac thiét bi do dua trén

ngay thang dugc chi dinh bdi ngudi dung.

Hé théng BMS sé& cung cip cac chirc nang diéu khién mirc viing cho cac chiic
nang sau:
1. Bat ky thay ddi ndo vé trang thai ciia bo chuyén mach diéu khién can phai duoc
phat hién.
2. B6 chuyén mach diéu khién sé& cung cap trang thai 1a dang lam viéc hay khong.
3. Giam sat cac modul diéu khién cua tit ca hé théng diéu khién chiéu sang.
Hé thdng s& hién thi chi tiét bén ngoai va cac ting cho thiy trang thai cua tat ca
cac dén tirng khu vuc va mach dién b cam bién chuyén dong,cam bién murc anh
sang.
4.5 Tich hgp véi may phat dién

Céc bo diéu khién ctia BMS sé& cho phép hé thong BMS giam sat va diéu khién
may phat va hé théng nhién liéu va cung cap tdi thiéu 1a cic thong tin sau:
1. Trang thai cta ting may phat
2. Giam sat tinh trang va mirc do chat lugng cta hé thong phat dién
3. Giam sat cac canh bao cta cac khoi ciia may phat dién
4. Giam sat thoi gian hoat dong cua tit ca cac may phat
5. Giam sat cac muc nhién liéu trong tat ca cac binh chua.
6. Giam sat ngudn cung cip niang luong va cac canh bao vé ro ri

Man hinh d6 hoa mé phong dong chi ra cac hoat dong va trang thai ciia cac
may phat s& duoc cung cap. Man hinh sé& chi ra qua trinh hoat dong ciing nhu 13
b tri vé mit vat 1y ctia cac may phat, hé thdng cung cap nhién liéu va hé thong
luu trir nhién licu.
4.6 Tich hop vao hé thong thang may

Gan day, hé théng thang may da tro thanh mot hé théng quan trong va hé
thong nay thuong di kém véi mot phdn mém trén may PC dé giam sat va diéu
khién. Thém nita, hé théng nay ciing s& cung cip mot co ché giao tiép dé cho cac
nha tich hop bén tht 3 vi du nhu BMS dé Truy nhdp va 1ay thong tin.

Mot giao tiép mirc cao s& duoc cung cap cho hé théng diéu khién thang may

va thang trung tdm. Thong qua giao dién ndy, hé thong BMS sé& c6 thé giam sat
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va diéu khién cac théng tin lién quan dén thang may va ciing giao tiép voi hé thong
thong bao, hé thong nhan tin, v man hinh hién thi cia thang may. Toa nha s&
trang bi noi dat hé thong, rack, két néi mang va cac hang muc lién quan can thiét

cho cong giao tiép véi hé théng thang may.

Céc nha cung cap thang may thudng cung cap cac hé thong thang may véi cac
giao thirc nhu OPC, BACNet, MODBUS, LNS, P2 hoac don gian hon 1a TCP/IP.
Hé théng thang may cua cic nha cung cip 16n nhu Schindler, Ryoden,
Mitsubishi... hd trg giao thirc TCP/IP

Mbi mot hé théng thang may s& cung cap cac chirc nang sau dé co thé ding
BMS diéu khién ching (thong qua cong giao tiép cia BMS):

1. Tat ca cac diém kiém tra trang thai cta thang may va cac diém canh bao s&
dugc gidm sat

2. Vi tri ctia mdi thang s& duoc chi ra va c6 thé dit duoc.

3. Hién thj Trang thai hoat dong cua thang may

4. Cac théng bao bang hinh anh dang hién thi hodc duogc 18n lich trinh hién thi
cling s& xem duoc bang hé théng BMS.

5. Céc ban thong bao bang hinh anh cho mdi hay ca mot nhom thang s& thé thiét
1ap va duoc dua vao ngay lap tirc hodc 1én lich dé dua vao hién thi.

6. Hién thi Tang nghi ctia thang may

7. Hudng di cua thang may

8. Giam sat dugc trang thai dimg khan cap cta thang may.

9. Giam sat trang thai ctia cac canh bao ctua thang may.

Céc canh bao chung cua hé thong thang may s& khong can phai dua ra. Hé
théng BMS s& nhan céac thong tin canh béo va trang thai chi tiét caa hé théng.
Hé théng BMS s& cung cap man hinh d6 hoa mé phong dong dé chi ra cac chuyén
dong va trang thai cta tit ca thang may.

4.7 Tich hop vao hé thong nuée

Céc nha cung cap hé thong cung cap nudc can co cac thiét bi va cac bo diéu
khién can thiét dé co thé tich hop vao BMS. Cac giao thire sir dung cho két ndi
nay c6 thé 1a cac giao thirc cap thap nhung phai phu hop dé c6 thé tich hop vao
BMS.

Khi dugc tich hop vao BMS, ¢6 thé thuc hién duoc céac cong vi¢c sau.

- Theo ddi tinh trang cua cac bom nude
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- Bat tit cic may bom

- Theo ddi mirc nudc trong céc bé chira

Hé thong BMS sé& dua ra so dd bd tri va so dd chirc ning cua hé thong dng nudce
va hé théng dich vu vé sinh. Man hinh d6 hoa s& duoc mo phong dong dé chi ra

trang thai ctia cac thiét bj va tinh trang hoat dong ctia h¢ théng.

4.8 Tich hop vao hé thong an ninh (Access control / CCTV)
Nha cung cip hé théng an ninh s& cung cip hé thong co cac cac thu tuc mo
nhu OPC, BACNet, MODBUS, LNS, P2, ActiveX, MetaSys hoac TCP/ IP .
Cic giao dién sé cung cap it nhat 1a cc tinh niing sau:
1. Giam sat trang thai cac diém canh béo vi du nhu cac cb grfmg md cira, 16i bo
doc v.v...
2. Giam sét cac canh bao ctia bo diéu khién an ninh (CAU) vi du nhu pin yéu,
hong hoc v.v...
3. Céc canh bao co thé s& kich hoat hodc béo cdo dén mét tram dau cudi xac dinh
dé c6 cac hanh dong can thiét.
4. Giam sat phan cung hé théng an ninh dé dam bao cho hé thong hoat dong tot
5. Giam sat cac canh bao ctia hé théng Camera quan sat
6. Cac hoat dong cua thé ra vao s€ duogc giam sat va bao cio.
7. Tich hop voi hé théng thong tin cong cong (Am thanh/hinh anh) va PCCC
Hé théng BMS sé& dwa ra man hinh db hoa so d6 bd tri va so d6 chtic ning ctia hé
théng an ninh. Man hinh s& duoc mé phong dong dé chi ra trang thai cta cac thiét
bi va hoat dong cta hé thong.
Giao dién va phin mém BMS:
Phian mém BMS va giao dién phan mém bao gébm nhung khong gidi han céc
tinh nang sau:
-Quan ly canh béo.
-Giao dién ngudi dung d6 hoa
-Dit lich van hanh
-Dit liéu lich st, phan tich dit liéu bién doi
-An ninh hé thdng : mat khau truy cip/ img dung van hanh diéu khién —
gidm sat
-Hé théng quan 1y cac phuong tién
-Quan 1y bo phan Help-Desk / bao tri

VYA VAVAVANEVEVEVEVE VA VEVEVE VA VAV VE VA VEVEVE VA VEVEVE VAN




-Quan 1y bao 16i
-Quan 1y bao tri
-Céc chi dan tryc tuyén
-Quan Ly Nang Luong

-Céc tién ich van phong khac

Phén cirng BMS / Pic td H¢ Diéu Hanh H¢ thong BMS phai c6 kha ning
tich hop nhiéu chirc ning bao gém viéc giam sat va didu khién céc thiét bi, quan
ly cc su ¢b bao dong, quan 1y ning luong va luu trix dit lidu.

Hé BMS phai bao géom cdc thanh phan chinh nhw sau:

+ Cac tram van hanh (Operation Works Station-OWS) - bao gdm hé thong may
tinh giam sat va hé thong may cha luu trir dir liéu va mdy in ctia toan b hé thong
BMS

+ Cac bd diéu khién lap trinh s6 truc tiép (Digital Direct Controller-DDC), lam
viée doc lap.

+ Heé théng c6 thé mo rong vé sb luong diém ciing nhu chirc ning bang viée ting
thém cac cam bién, bd truyén dong dién, cac DDC.

Hu hong ctia thanh phan riéng 16 hodc cac day mang sé& khong anh huong dén
hoat dong cua toan hé théng. Mot tram van hanh bi hu hong thi co thé van hanh &

tram khac
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Chwong II : NGHIEN CUU HE THONG QUAN LY TOA NHA CUA
MOT SO HANG NOI TIENG TREN THE GIOL

I. Hang SIEMENS:

2.1 Giai phap hé thong ciia hing Siemens:

V& linh vuc tu dong hod toa nha Siemens dua ra mgt h¢ théng hoan thién tir
phﬁn mém, cac bd diéu khién, cau trac mang dén cac thiét bi truong. HE théng tu
dong hoa toa nha nay co tén 1a APOGEE. Hé thong APOGEE tich hop toan bo
cac yeu cu vé hé théng va su tu dong hoa cua cac thiét bi.

H6 tro cdc chudn mé-

- BAChet trén giao thue TCP/IP.

- OPC trén giao thuc TCP/IP.

- FLN ( Floor Level Network - mang cap diéu khién ).
- Modbus.

- LonWorks.

- BACnet.

Sw truyén thong tir xa:

Truy cap tir xa, dong thoi cac vi tri tir mdi tram Insight (Insight workstation).
Quay sb vao cac tram Insight dé bao dong hay tai dir li¢u thyc thi tir cac vi tri &
Xa.

Giam sat va diéu khién hé thong tir xa thong qua Web browser véi phan mém
APOGEE GO INSIGHT.

Str dung mang ndi bo hodc mang Internet cho cAp mang thap va cip quan ly
toa nha.

Gui di cac béo dong nguy cép va cac thong bao vé hé théng bang cach nhin
tin, goi di¢n hay gui thu dién tir

Kha ning mé ciia hé thong:

. Mdi van hanh vién/hay truy cap uu tién mot mat khau.

. Nguoi diéu hanh c6 thé quan sat hinh anh tir bat ky may chu Insight

nao
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. Cac van hanh vién chia sé chung mot co s¢ dir licu
. Str dung cac chirc ning tir bat ky may chi Insight
. Tiéu chuan may tram hay dich vu may tram tuy chon cho thiét bi dau

cuoi

. Trén 4 dudng két ndi truc tiép mang BLN ( Building Level Network )
mot may tinh
. Thiép 1ap dugc 64 BLN ( Building Level Network ) trén mang

LAN TCP/IP
. Trén 8 dudng modem tu dong két néi mot mdy tinh (tuy chon)
. Két ndi mang Peer to Peer cho phat trién dén 100 tu diéu khién
MBC/MEC

2.2 Cau tric hé thong :

CAu tric cta hé théng diéu khién Siemens BMS 14 hé thong c6 cdu triic mé va
hoan toan dap tmg duogc cac yéu cau cua hé thong BMS giam sat ki thuat — diéu
khién toa nha ctia chu dau tu, cling nhu dap tng dugc cac yéu cau vé nang cp
mo rong trong tuong lai.

V6i ciu tric mé, giao thirc mé va duge xay dung trén co s¢ cua khoa hoc
cong nghé tién tién hién dai nhat hién nay, hé théng diéu khién tu dong hoa toa
nha BMS cho phép tich hop cac hé théng k¥ thuat don 1¢ khac co sir dung céc
giao thirc chuan nhu d3 duoc néu, va giap ngudi quan 1y dé dang trong quan 1y va
van hanh diéu khién cac hé théng k¥ thuat toa nha.

Hé théng c6 ciu trac cta “Hé thong Diéu khién phan tan” (Distributed Control
System), phan mém diéu khién dong vai tro giao dién ngudi may HMI gitta may
tinh diéu khién voi cac b diéu khién ky thuit s6, hé théng s& hoat dong 6n dinh
tai cac thiét bi diéu khién s6 MBC, MEC, PXC...cho du c6 cac gian doan truyén
thong trong mang diéu khién hay co sy ¢6 ddi v6i cac may tinh diéu khién cta hé

thdng mang tai cip quan 1y diéu khién tai phong diéu khién trung tam.
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Ethernet TCP/IP, BACNet, ...

Cép diéu khién
hé théng

Lonwork, Profibus, Modbus.,...

Cap diéu khién
khu vy

; Quisy | X A
G mhia s ol Mgy SN Cap dieu hanh va
@ @@ @ @ e

- ® G G 2. ™ - Cac hé thong tié
Divba PCCC (ol iy .‘Ey ke e % e s E: ich cta téa nh:

CAu tric hé théng mang APOGEE bao gdm 3 cip : cap diéu khién khu vuc-
cap trudng, cap diéu khién ( Floor Level Network ), cip diéu khién giam sat BLN
( Building Level Network ) va mang quéan 1y cap trén MLN ( Management Level
Network ) .

Cép trudong cd nhiém vu truyén tin gitta cac bd diéu khién va cac thiét bi
truong. Cac bo diéu khién nhu : PXM, TEC, LRC, DEM. ..

Cap diéu khién ( Floor Level Network ) ¢6 nhiém vu truyén thong tin tir cac
bo diéu khién cép trén nhu : MBC, MEC, LMEC... t6i cac bd diéu khién cép
truong.

Cép diéu khién giam sat ( Building Level Network ) c6 nhiém vu truyén thong
thong tin toan toa nha tir tram diéu khién Insight server dén cac bo diéu khién cap
diéu khién.

Mang quan 1y cp trén ( Management Level Network ) ¢6 nhiém vu van hanh
toan hé thdng va quan 1y toa nha. O day toa nha c6 thé van hanh qua mang Internet
nhd phan mém APOGEE.
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2.3 Tich hop hé thong:
Mot hé théng quan 1y tod nha co ban c6 thé két nbi dé diéu khién va giam sat
cac hé théng k¥ thuat cia toa nha nhu:
+ Hé thdng thiét bi moi truong (diéu hoa, thong khi...)
+ Hé thdng an ninh (CCTV, hé thong kiém soat vao ra, Phong
chay, chira chdy...)
+ Hé thong diéu khién chiéu sang (chiéu sang cong cong,
khan cép...)
+ Hé théng quan 1y dién ning (cung cap dién, may phat dién,
do dém ning luong...)
+ Thang may...
* Pic diém ky thudt ciia hé thong:
a. Phin mém hé thong :

Phan mém hé théng APOGEE cung cép cho ban su diéu khién theo hé md va
thdng tin vé cac hoat dong cua toa nha. Phin mém tuwong thich véi cac hé thong
tham gia tich hop. Tai cac may tinh diéu khién, tram van hanh trung tim ngudi
van hanh dugc phan quyén co thé diéu khién tir xa, giam sat cac doi tuong trong
hé théng, lap lich van hanh cho thiét bi, theo ddi canh bao — bao déng va hudng
dan xir Iy su cb. Giao dién giira nguoi van hanh va hé thong 13 giao dién dd hoa
dong than thién, tién ich va thong minh.

- Tai tram van hanh nhanh, nguodi van hanh hoan toan c6 thé thyuc hién dugc
nhimg chirc ning day du nhu tram van hanh trung tdm néu ngudi van hanh do
duoc phan quyén.

- Phan mém c6 chiic ning hd tro truy cip qua web va co cac chirc nang chong
tin tdc qua truy cap web.

* Tinh ning phian mém hé thong

BMS 14 phan mém tmg dung chuyén dung duogc thiét ké cho hé théng BMS
chay trén nén cta hé diéu hanh Window. N6 dugc thiét ké dudi dang cac chuc
nang dic trung. Cac chirc ning dugc thé hién dudi dang icon mang tinh biéu tugng
Cao.
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Main menu ciia BMS va cac chirc nang.
Tuy theo d6i twong st dung (User) ma hé thong cho phép xem, str dung va
quan 1y timg chtrc ning phu hop. Nhiing user ¢ quyén sir dung cao nhat c6 thé
phan chia cac tinh nang cho tung User khac tir hop thoai chon loc.

Main Menu - Customize

View  Spplications |

# Report Builder -

B cystem Activity Log S elect Al
0 Alarm Status

3, Paint Detals

2 Femate Natification
& Trend Definition Editar Digses
O Time%[l ay L

il

[

¥ Auto Start Graphics

] I Caricel I Smply I Help

Chon cac chirc nang lam viéc.

Cdc chvre nang ciua BMS:

User account: cho phép thiét 1ap quyén st dung hé théng cua timg user. Co
thé phan quyén theo pham vi va phan quyén theo chtic ning.

Phén quyén theo pham vi c6 3 mic:

Insight account: cho toan bo hé thong quyén van hanh duge thiét 1ap theo cac
chtrc nang (function) trén Main menu ctia hé thng.

BLN account: Chia quyén theo pham vi vat Iy cia hé théng. M&éi user sé& duogc

cap quyén van hanh theo mdt nhém cac bo diéu khién DDC.
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Access groups acount: Cap quyén van hanh theo mot nhom diém, chirc ning
trong hé théng (access group)

fccount Edie Wiew  Tools Help

Insight Accaunt | BLN Account I Access Groups I

AMERICAS LazhT Todd Lazh TaL Syztem Mame English [United States]

AMERICAS WM atiashd Mary Matiaz M Sk Syztem Mame Englizh [United States]
AMERICAS \MealTo Taoni Meal TLH Syztem Mame Englizh [United States)
AMERICAS O sburnk, F.evin Osburm k.0 Mame Englizh [United States]
AMERICASWRUleT R Thaomas Rule TR Syztemn Mame Englizh [United States)
AMERICASASteinM Mancy Stein MLS Syztemn Mame Englizh [United States|
AERICAS YW egaehd Mark “wegge b At Syztemn Mame Englizh [United States)
AMERICAS YW eizbargD [ran Weisherg DR, Marme Englizh [United States|
AMERICAS Wwoungt T5Y M ame Englizh [United Statesz]
USBEGRSOLOT A pageeHi High End Apogee user APHI Marme Englizh [United States|

Thiét ldp User acount
Phédn quyén theo chirc ning thiét 1ap sd lugng cac chirc ning ma user duoc
can thi¢p & muc do khac nhau: Read only, Command, Configure/Edit hoac Not

Allow
_ | Application | Aocess Level |
Alarm Bar COMMAND
Alarm Status COMMAND
Graphics COMFIGURE/EDIT
Operator Meszages COMMAMD
Paint Details COmMMAND
Paint Editar COMMAND
Point Group Editor COMFIGURE/EDIT
Program E ditar COMMAND

Phdn quyén theo chirc ning

Graphic: chirc ning hién thi, m6 phong diéu khién toan bd hé thong dudi dang
dd hoa. Khi cai dit hé théng co6 kém theo mot ph?m mém cong cu dd hoa —
Micografx desiner gitup ngudi sit dung dé dang thém bét, diéu chinh cac graphic
theo y mudn.

Heé thong cho phép thiét 1ap lién két giira cac trang graphic, lién két database
vao cac hinh vé&, tao hinh anh dong va thuc hi¢n cac thao tac I¢nh trén nén cac
trang dd hoa - commander

.:_Eﬁraphics - [Bldg920demo2.GRA] [_T¢
*Fl\e Edit View Insert Dynamic Tools Window Help =1
Di=E(ela] xEe]| @R xanaF| dERE = el sl | el eb s almme]=

2| @& 1|

84.00 DEG F GLNSS BREAK

82.00 DEGF Forced Door
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Commander: Pay 4 cira s6 thyc hién cac thao tac 1énh diéu khién. Co thé

thuc hién commander truc ti€p trén main menu hoac tir cac graphic.

Lénh commander c¢6 nhiéu cap thao tac khac nhau tir None dén cap cao nhat

1a tadc dong truc ti€p cia ngudi van hanh.

System profile:

Commander [=E
f rororem ﬁ Dperataor
% m Smaoke
FCNT Emergency
59.00 j So¢  EoL
ﬁ. Hone
Faint Mame: ||US.SIE.IL.E1DUD.AHU1.CCV J
Descriptor. ICDDLING ColL
Current Value: |58.DD PCNT
Current Status: [JRLISTEES
Current Priority: | OFER
Totalization: Mo Totalization D ata

@ ™ Disable &larm Printing

@ = glarm by Command

Command
Options

@ [ Out of Service/Dizabled

o
*CJ ™ Reset Totalization

Carrnand D '
Status Loty
Lammand | E_IM Refrash | Help |

Cita s6 commander

Cong cu dé thiét 1ap so d6 cau trac thiét bi cua hé thong. N6 mé ta cu trac

vat 1y thuc cua hé thong, trang thai két ndi hién tai cia mdi thiét bi. Pong thoi

gitip viéc thuc hién mé rong hay diéu chinh hé théng online truc tiép ma khong

anh huong dén cac thiét bi khac dang van hanh.

. System Profile

System  Device Yiew Tools Options Help

- &

USBGRSOLO1

ﬂ/l—g%g 00 US, SIE.B9Z0,AEMDL

E‘—o—o—ﬁ 00 West Campus

01 : Lower Level AHU

Cita s6 System Profile

VYA VAVAVANEVEVEVEVE VA VEVEVE VA VAV VE VA VEVEVE VA VEVEVE VAN




System activity log:
System activity log luu lai tat ca cac hoat dong thao tac trén hé théng, hinh
thire tac dong, cp do va user thuc hién. N6 cho phép luu trit dit liéu va thuc hién

cac query dé kiém tra lai cac su viéc di xay ra nho st dung chtic ning history.

:B_-' System Activity Log

Log “Wew Query Help

&/6/2003 1212707 PM ALARMER... ABLARM REPORT Repott Failed bo run SYSTEM
662003 11:10:59 &AM ASMOTION ASMOTION Remote Motification: Motification ar... S¥STEM
6612003 11:10:55 AM ASMOTION ASMOTION Remote Motification: Motification AM. .. SYSTEM
&/af2003 11:05:07 &AM CLYLYZ SRLCOOLIMNG WALYE.RMI0Z Trend data collection SYSTEM
&/6f2003 11:08:07 A Trend Co... Trend Collection Report ran successfully SYSTEM
662003 11:06:53 AM CLVLVZ SR COOLING WALYE.RM10Z Trend data collection S¥STEM
6612003 11:06:52 AM RM104T SHE.TEMPERATURE.RM104 Trend data collection SYSTEM
&/af2003 11:06:52 AM SWIPE SRLSECURITY SWIPE READER. Trend data collection SYSTEM
&/6f2003 11:06:52 &AM ACUTE.C... ACUTE CHILLEROL . CWRT Trend data collection SYSTEM
662003 11:06:51 AM RM103T SR.TEMPERATLRE.RIM103 Trend data collection S¥STEM
6612003 11:06:51 AM RM103T SHE.TEMPERATURE.RM103 Trend data loss SYSTEM
&/af2003 11:06:51 AM RM104T SH.TEMPERATURE.RM104 Trend data loss SYSTEM
&/6f2003 1110637 AM RM101T SR.TEMPERATLURE.RM101 Trend data loss SYSTEM

Cira 56 System activity log
Alarm status:
Hién thi tit ca cac trang thai Alarm cta hé théng, cac muc do Alarm c6 thé
phan biét theo mau sic Gmg voi cac cap do (PRI) va phat tin hiéu ra hé thong am
thanh.

& Alarm Status

Alarm  Wiew Help

|zl 2|s|E] E==E »

S| ®|| ecive NI | Dicbeo T

Point Name | Iritial | Current f

950.E.5SMOKE 0.00 10:51:57 Ak 211:07 PM e MONE

=y & Acute AHU3 Filker Alarm OFF £:00:00 PM 1onooPM 20523PM [EEEE  HOME
& ASFORCED 20 204:44 PM 2:04:44 PM i MOME
A5GLASS 1 2:04:44 PM 2:06:20 PM B  HOME

ASMOTION 20 204:44 PM 2:04:44 PM e MONE
FLOORO4.PULL.F 8.00 20932 PM 2:09:32 PM B HONE

Ji=d UUS.5IE.B1000.FUMEHDOD:LO%W ALM oM 1:46:52 PM 101652 8M  10:16:52 &M e MONE
US.SIE.IL.B1000.RM21B.RMT 75.00 204:29 PM 2:05:53 PM e OPER

Cira 56 Alarm Status
Schedule:
Lap ké hoach 1am viéc cho hé thong theo thoi gian c6 thé van hanh theo ngay
trong tuan, trong thang, nim, ngay lam viéc trong tuan va cac ngay dic biét.

Schedule c6 thé thuc hién dudi 3 dang:

o Zone schedule va Event schedule cho cac thao tac 1énh dong mé

o Trending schedule: thu thip dit liéu tir cic MBC vé may tinh.

o Report schedule: Ty thuc hién cac report: in ra, xuét ra man hinh hodc

tao file.
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Schedule con cho phép overrides ké hoach ctia mot ngay bat ky ma khong

phai thay d6i ké hoach chung.

hcheduler [_]
eduls Edit Wiew Took Help
d[v ®| |rouy|+| S s & [olala 2| FE- @
Sunday £/3/2003 St [Schedule [ tode [ [ [Ena | 203 A
0800 tievor repoit Al TIF|S 8 M‘ T | i
2 0001 EMS | 156 1[23]:
3 08:22 Alarm failed points -
i 112/13 8| 3 1
i
Monday 6/3/2003 [ start [Schedue | tode [ [ [End 8/ 18|20 15| 16 17| 1
& 08:00 US.SIEILB1000.1STFLR octt 3 1700« 5| 25|27 22|23 24| 2
% 08:00 tewor repart [ |30
@ 18:00 staff mesting 2200 -
Start | Scheduls Made End 4 |
0800 LS SIEILET0001STFLR _M
OVERRIDE
£p 0800 hevar repart [ % g
|&a 14:00 Lab OCC Command [a[alx]] 1500 - Mate

Cira s6 Schedule
Report builder: tao cac report theo nhiéu dang c¢6 thé duoc tao dé kiém soat

hé thdng va database.

4 Report Builder

Definition  Wiew Options  Window  Help

D|=|E|e=| ©]

8 Trend Data Detail Report - [Untitled] {Modified)

— Trend Paointz

IJS.SIE.IL.EBT1000.AHUT . CEY

IJS.SIE.IL.B1000.AHUT HCY
IJS.SIE.IL.ET1000.AHUT MAD
JS.SIE.ILET1000.AHUT MAT
JS.SIEIL.ET1000.AHUT RAT
5. 5IEILET000.AHLY . SAT
IJ5.51E.IL.ET000.AHUT.S5P

—Date Range Feport Timings

Range: Today Sunday: Al

e.q. BA0/2003 to B40/2003 bondayw: Al
Tursdau Al

Cita 56 report builder

- Report Viewer: xem cac report dugc tao hodc luu trong bo nhd.

Fepart  Edit Wiew Toaols Help

= =] §jsebzl &

6f10/2003 Siemens Building Technologies 13:30
Trend Data Detail Report

Selection: US.SIE.IL.B1000.AHU1.CCV, US.SIE.IL.E1000.AHU1.HCV,

{7 Point=s)

Date Time Value Alarm Priority
6/10/2003 12:42:30 0.00 NCNE
6/10/2003 12:42:40 2Z.55 NCNE
6/10/2003 12:42:50 0.00 NCNE
6/10/2003 12:43:00 2Z.58 NCNE
65102003 12:43:10 0.34 NCNE
6/10/2003 12:43:20 2.14 NCNE

Cuta so report viewer
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Dynamic plotter: Tao gian dd theo dbi thay d6i ciia cac point dit liéu nhu nhiét
d6, @6 am... C6 thé tao bang gia tri hién hanh hoic dir liéu da dugc thu thap tur
trudc dung trending.

CJAHU 12 Group O CC3HFC
(C3AHU 13 Group ©=L00316
= CIAHU Master Group 6=L00317
£R1AHU 12 Group o=se207
AU 13 Group o= sezpos
(ZLoad Shed Group 6= sRFLO1
o=5R0P00

. Add.
=S _é AHU Master Group :I -

For Help, press F1 [ [ 4| T Resolveuidcards atthe Field Panel
T

Conligure.

Screen: Yes

ot Printer:  No
N

N

File:

-10.00 / d
16:02:40 171612003 160250 160300 16:03:10 16:03:20 160
- Find Objects that match these ciiteria: Delmiter: No

Macio:  No
o | Neme: [F <] Findnow |

Type: Group =l I~ Show Display:  Using Names

Panel [l Sl Bun Repor |

1 Obiect(s) Selected
[For P, pressFl [ynamic (ConFIGIRE | [ T3P/l For rielp, press FL = A

Cita s6 Dynamic ploter

Ngoai ra phin mém BMS con c6 tit ca cac dic tinh dap tmg yéu cau cua hé

théng nhu:

- Event builder: Céng cu cho phép nhém cac diém, cac Zone dé thyuc hién
chtrc nang diéu khién theo thoi gian — Schedule.

- Trend definition editor: Cong cu tao, cho phép cac diém, cidc nhom diém
thu thap dir liéu — Trending - vé bo nhd ciia DDC va téng hop vé may tinh.

- Database transfer: cong cu download, upload dit liéu cho cac DDC.

- Online document: tat ca tai liéu hudng dan sir dung dang file *.pdf dugc
cai dat giup nguoi van hanh st dung online.

- Point Editor: Cong cu giup thiét ké database online. Cong cu nay con gitip
diéu chinh dic diém cua cac point duogc thiét ké. Viéc diéu chinh thuc hién
online cho timg diém ma khong phai download lai toan bo hé thong.

- Point group editor: Cong cu gitip thiét ké database online

- Program editor: Day la cong cu dé viét chuong trinh tir do cho DDC diing
ngdn nglr chuyén dung PPCL c6ng cu nay cho phép nguoi cai dat va van
hanh hé thdng thir nghiém, diéu chinh chuong trinh hoan toan online ma

khong anh hudéng dén van hanh cua cac thiét bi khac.
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b. Cac thiét bi diéu khién :

Trong hé thong quan ly tod nha BMS APOGEE, Siemens chi trong dén cac bo diéu khién : MBC (
Modular Building Controller ), MEC ( Modular Equipment Controller ), RBC ( Remote Building
Controller ) va FLNC ( Floor Level Networks Controller ).

* Thiét bi diéu khién MBC ( Modular Building Controller)

MBC 12 mét bo diéu khién chu chét trong hé théng quan 1y toa nha APOGEE.

MBC c6 tinh nang lam viéc cao trén nén diéu khién s truc tiép DDC ( Direct
Digital Control). N6 ¢6 thé lam viéc mot minh hay két ndi trong mang phirc hop.

MBC 14 thiét bi giam sat va diéu khién céc thiét bi phan tan trong mang FLN
va nhitng hé thong khac (anh sang, an ninh...). Trong mot hé thong mang tay doi
c6 thé két néi toi 100 MBC.
Diic diém:
- Céac ta diéu khién k¥ thuat s6 cdu traic mé dun MBC (Modular Building
Controller) dugc ché tao v&i b vi xtr Iy ¢6 bod nhé RAM 16n t6i 72 MB. Bo vi xir
Iy nay c6 kha nang luu giir toan bd cac thong tin va chuong trinh diéu khién trong
20 ngay khi khong c6 ngudn dién cung cip nhd ngudn pin nudi gan kém. Céc ti
diéu khién nay co thé két ndi v6i cac Server ciia phong diéu khién trung tim qua
mang Ethernet LAN 100 BaseTx (EBLN: Ethernet Building Level Network).
Nguoi van hanh c6 thé 1ap cac chuong trinh diéu khién r6i truyén tai qua mang
LAN TCP/IP tir cac server téi cac ti diéu khién MBC, mang truyén thong cho
phép thuc hién truyén tai cac chuong trinh diéu khién trén mang LAN t6i céc thiét
bi diéu khién ma khong can phai ngiing cac chuong trinh van hanh diéu khién hay
lam gian doan cac hoat dong cua cac thiét bi trong toa nha.
- Tu diéu khién MBC c6 thé nang cap cau hinh cac diém diéu khién dé dang nho
thiét ké theo cAu trac module, ¢ tinh chuin ho4, co6 thé lrflp 14n cao. Tu diéu khién
c6 hai loai chinh 1a 24 module goi 1a MBC24 va 40 module goi la MBC40. Khi
két ndi trén mang diéu khién EBLN (Ethernet Building Level Network), cac ta
diéu khién nay cho phép két nbi dén 1000 tu diéu khién gdm cac MBC hoic két
ndi véi céc thiét bi diéu khién DDC khac nhu MEC, PXC.
- Cac ti diéu khién MBC cho phép nguoi quan 1y truy nhap bang cac may tinh cé
nhén cta cic nhan vién van hanh diéu khién, thuc hién viéc sira d6i chuong trinh
lam viéc cua thiét bi, viéc 1ap trinh tai chd. Pong thoi bo vi xtr Iy (Open
proccessor) ciia MBC di duoc cai dit san cac chuong trinh tng dung nham gidp
cho nguoi van hanh 1ap cac chuong trinh diéu khién cho thiét bi trén cc ung dung

diéu khién may tinh cta hé diéu hanh Microsoft Window.
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- Cac MBC la ta diéu khién c6 tinh doc 1ap cao: khi hé théng mang tur server dén
c6 su cb thi cac ti didu khién ndy c6 kha ning thuc hién cic chuong trinh diéu
khién thiét bi nho vao by nhé RAM.

- Bé thuc hién viéc két ndi tich hop cac hé théng k¥ thuat, cac thiét bi diéu khién
v6i cac giao thirc khac nhau, cac MBC c¢6 kha ning lap cac bo vi xtr Iy mo tich
hop (Open proccesor) c¢6 giao thirc twong tng Bacnet, Lonmark, Modbus, EIB,
M-Bus, Profibus...dé thyc hién viéc truyén nhan thong tin voi hé thong két ndi
t6i. Cac thong tin ndy dugc gui t6i cac may tinh diéu khién trung tim théng qua
mang EBLN va c6 thé hién thi trén man hinh cta cic may tinh tram van hanh qua
cac giao dién do hoa.

- Mdi MBC c6 kha nang thiét 1ap duoc 3 mang diéu khién Master/Slave, mdi
mang ndy gobm 32 bd diéu khién sd cdp truong TEC (Terminal Equipment
Controller) diéu khién céc thiét bi cép truong nhu FCU, VAV Box, Bom nudc,
Bom nhiét va mang diéu khién chiéu sang

- Khi ¢6 su ¢6 vé ngudn cung cap, cac bo diéu khién MBC sé& ty dong luu gift cac
thong tin lién quan t6i cac qua trinh van hanh diéu khién, cac tham sé nay duogc
luu giit tai MBC trong thoi gian do nguoi van hanh chinh dinh tir 1 dén 20 ngay
dam bao cac yéu cau vé luu trir dir liéu dat ra. Trong truong hop van hanh binh
thuong, cac dir liéu nay duoc luu gitt trong bd nhd dung lugng 16n cia ti dicu
khién do ngudi van hanh cai dat 1én toi 1400 ngay.

* Thiét bi diéu khién MEC ( Modular Equipment Controller ) : MEC c6 kha nang
hoat dong cao dua trén nén DDC. Cac thiét bi nay van hanh doc 1ap hodc theo
mang dé thuc hién cac diéu khién phirc tap, cdc chirc ndng giam sat va quan ly
nang lvong ma khdng can dua vao mét bd x&r ly cdp cao hon. Bo diéu khién
thiét bi module nguén truyén théng vai cac bang truong khac ( field panel )
hodc cdc tram lam viéc trén BLN hodc v&i mot két ndi tir xa lwa chon t&i moét
ban trung tdm giao tiép nguwdi- may. Mang BLN c6 thé van hanh trén giao thirc
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TCP/IP. MEC c6 thé cung cap su giam sat, didu khién va kiém soat ddi véi cac
thiét bi cia mang FLN.

Diic diém :

- Bo diéu khién MEC c6 bo vi xir Iy gin sin, toc do xir Iy CPU 48MHz, bd nhé
dong RAM 40 dén 72 MB tuy theo yéu cau ciia dau tu, ngudi quan 1y hé thong.
Cac bd MEC cho phép két ndi voi nhau, cac MBC va cac may tinh diéu khién
thong qua mang Ethernet LAN giao thirc TCP/IP, cho phép st dung dudng truyén
chung ctia mang may tinh ndi bd ctia tdoa nha.

- Bo diéu khién c6 cac cong Input/Output chuan. Mi MEC dugc tich hop sin vai
32 cong xuét nhip (Input/Output - I/O). Tuy nhu cau sit dung ma c6 thé dung két
hop I/O module m¢ rong. Cac module I/O md rong nay cling cho phép lua chon
s6 diém theo nhu ciu 14 loai Analogue hodc Digital.

- MEC c¢6 thé lya chon loai thiét 1ap duoc 3 mang Master/ Slave dé tang thém $6
luong thiét bi diéu khién cap truong theo nhu cau cia nguoi str dung. Tuy nhién,
s6 luong diém cua thiét bi diéu khién nay nho chi phu hop véi céac thiét bi diéu
khién c¢& nho va cdu hinh khong thay ddi theo thoi gian

- MEC duoc sir dung cho viéc tich hop hé théng ki thuat khac vao hé théng BMS
theo chudn LONMark, viéc tich hop ciing dua trén cac giao dién tai cic cong FLN.
* Thiét bi diéu khién PXC ( Programable Controller ):

- Bo diéu khién PXC c6 bd vi xir Iy gan sin, processor clock speed
100MHz, bo nhé dong RAM 24, kich thudc nhé gon c6 thé lap dat trén
cac thanh d& chuan DIN, trén tuong..., cac PXC két ndi vi cac MBC,
MEC va cac may tinh diéu khién thong qua mang Ethernet LAN giao
thire TCP/IP, cho phép str dung dudng truyén chung clia mang may tinh
no1 bo cua toa nha.

- B0 diéu khién c6 cac cong Input/Output chuin, dong thoi né cé tinh
mém déo trong str dung, nguoi st dung co thé dinh dang cAu hinh cac
diém theo yéu cAu nhd ciu tao diém dau vao ra 1a loai Universal I/O.
Mdi PXC duoc ché tao san véi 16 hoidc 24 cong xuat nhap Universal
(Input/QOutput - 1/O).
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* Thiét bi diéu khién RBC ( Remote Building Controller) :

RBC 1a mot bd diéu khién c6 kha nang hoat dong cao dua trén nén PC. N6
duoc tdi wu hod dé quay sd vién théng trong mot than cot gia duge kiém soéat bang
mach dién ti tiéu chuén. Bang truong van hanh doc 1ap hoac ndi mang dé thue
hién sy diéu khién phtrc hop giam sat, quan 1y. RBC cung cap sy giam sat va kiém

soat trung tim cho mang FLN t6i cac thiét bi va ca hé théng (4nh sang, an ninh...)

Diic diém:
- Khi duoc sir dung véi ché d6 ti quay s6, bo diéu khién xay dung RBC quay sd
dé bao céo bao dong td1 cac thiét bi tr xa ( vi du nhu cac may in, Insight tram lam
viéc trong tm nhin va cac may nhan tin...).
- Truyén thong t&1 bo diéu khién xay dung tir xa RBC duogc bao v¢ bﬁng mat ma
va kiém tra an ninh dé ngan can su truy cap trai phép.
- Céc cudc goi tir b diéu khién xay dung tir xa RBC tu dong két thuc sau khi di
lidu truyén thong duge hoan thanh.
- Céc phan ctimg dang module cho phép linh hoat lam cho thiét bi thich hop véi
cac yéu cau diéu khién ban dau trong khi cung cdp su md rong trong tuong lai.
- Thiét ké lap rap dang module lam don gian hoa qua trinh lap dit va stra chita
- Cac bang hién thi trong sudt trén céc cira dinh kém cho phép nguoi sir dung xem
Xét dén chi bao hién trang va ghi dé cac vi tri khoa chuyén doi.
- Trinh tu chuong trinh tuy chinh thich hop véi cac tmg dung diéu khién thiét bi.
- Hd trg bd diéu khién PID cho vong lip diéu chinh kiém soat dong dién xoay
chiéu dién ap cao dé giam thiéu su dao dong va dam bao dg chinh xac.
- Cac tng dung quan 1y nang luong lap trong va chuong trinh DDC dé quan 1y
thiét bi toan bo.
- Quan 1y bdo dong thong minh, thu thdp xu hudéng dir li¢u luge sir, nguoi van
hanh giam sat va kiém soat cac chirc nang dugc bao gom.

Truy cdp thong tin toan cuc

M&i RBC duoc trang bi v6i hai cong dau cudi ctia ngudi van hanh loai RS-
232. cac cong nay hd trg cho viée két ndi ciia mot bo dicu giai, mot thiét bi dau

cubi don gian LCD ( man hinh may tinh ), may tinh xach tay hodc may in.
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¢. Cac MBC/ MEC/ PXC thuc hién diéu khién va giam sat cac thiét bi cia
cac hé thong:
- He théng dién

.+ May bién 4p cao thé

+ May phat dién du phong

. Cac tii phan phdi ngudn chinh va phan phbi ting

- HVAC

+ Chiller

+ Bom nuéce Chiller

+ Quat hut khi thai Extract fan

. Diéu khién cac may diéu hoa dung nudc Chiller theo kiéu phan viing

FCU

- Quan ly ché d6 van hanh cia cac quat ting ap cau thang Pressurised Fan
- Quan Iy ché d6 van hanh ciia cdc bom chita chay Fire fighting pump
- Thu nhan tin hi¢u bao chay tur ti bao chay trung tam
- Két ndi tich hop voi hé thong an ninh cia toa nha
- Két ndi tich hop véi hé thong thang may, quan 1y trang thai hoat dong, kiém
soat vi tri thang tir phong diéu khién trung tam.
- Trong cau trac mang cta hé thong BMS, trén mdi mang EBLN cho phép cho
thiét 1ap quan hé 100 ti diéu khién MBC & MEC, va chap nhan 1000 tu diéu
khién MBC, MEC va PXC trong toan bo hé théng mang diéu khién. Do vay, hé
théng diéu khién str dung cau hinh thiét bi diéu khién nhu MBC, MEC hay PXC
s& cho phép md rong voi s luong rat 10n khi co yéu cau phat trién hé thong.
- Cac MBC, MEC & PXC duoc lap dat tai cac phong may tai ting ham 1 va
tﬁng mai cla toa nha dé thuc hién viéc diéu khién, giam sat va tich hop hé théng
*  Piéu khién dén chiéu sang
- Hé théng dén chiéu sang cong cong trong va ngoai toa nha s& duoc thiét ké
dua trén nhiing tién ich cho nguoi sir dung va quan 1y hé thong.
- Khac nhitng hé théng chiéu sang thuong duogc thiét ké kiéu truyén thong, cac
thiét bi diéu khién chiéu sang ctia tda nha dugc nbéi mang Lighting Level Network
(LLN). Trén mang LLN 1a céc thiét bi diéu khién dén Relay Control Module
(RCM), cong tac kha trinh Programable Switch Module (PSM), cdc module dau
Vao....
- Céc thiét bi nay st dung chuan truyén thong RS485 va duoc duy tri thong tin
v6i bo diéu khién MBC hay MEC nhd bo Lighting Control Module (LCM), mdi
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mang LLN c6 thé duy tri duogc 48 thiét bi diéu khién phﬁn cung nhu RCM, PSM,
DIM.
- Céc dén chiéu sang tai cac khu vuc duoc diéu khién On/ Off tir xa tai phong
diéu khién trung tam, tu cac cong tdc diéu khién kha trinh duoc 1§p dat tai khu
vuc hodc bdi cong tac On/ Off trén than cua Relay diéu khién RCM tai céc ti dién
diéu khién den.
- Céc khu vyuc nhay cam nhu khu ché tac, khu trung bay, cac khu vin phong ctia
cong ty, hé théng dén dugc két ndi diéu khién lién dong voi hé thdng an ninh
chéng d6t nhap bat hop phap Access Control Sipass. Khi c¢6 tin hiéu truy nhap bét
hop phép tai cac khu vuc nay, dén chiéu sang duoc diéu khién bat sang dé ting
cuong do sang cho khu vyc phuc vu cho viéc thu hinh cua hé¢ théng Camera giam
sat.
- Céc thiét bi diéu khién dén LCM nam trén mang diéu khién cap do FLN, hé
théng cho phép 32 bo LCM cuing ton tai trén mang diéu khién FLN, khi diéu khién
dén, mang diéu khién dén khong can phai sir dung thém bat ky mot phan mém
diéu khién nao khac ngoai phan mém diéu khién hé thong Beckhoff.
d. Mang va truyén thong
* Mang EBLN :
- Mang Ethernet LAN TCP/IP 12 mang truyén thong chinh cta hé théng BMS,
cac bo diéu khién sb truc tiép dang m6é dun MBC, MEC & PXC duogc sur dung
cho toa nha s& két ndi véi nhau va cac may tinh diéu khién (server) ctia hé théng
diéu khién BMS.
- Hé théng mang Ethernet LAN 1a duong truyén chung cho hé théng Apogee,
giao thue st dung trong mang EBLN 1a giao thiec TCP/IP. BPuong tryc chinh cua
mang diéu khién hé thong BMS sir dung cap quang dé md rong dai thong, cho
phép truyén céc goi thong tin ctia hé thong an ninh quan 1y ra vao Access control,
Camera giam sat.
- Viéc str dung chuan truyén thong TCP/IP khong nhiing tao dugc tde do truyén
thong cao ma con dap ung yéu cau vé khoang cach truyén ma khong can bo lap,
va hoan toan d4p tng tinh ning thoi gian thuc cua hé thong BMS, téc do truyén
thong trén mang diéu khién dat duoc 100 MBps.
* Mang FLN: Floor Level Network

Mbi MBC hoic MEC xxEF xay dung duoc 3 mang FLN theo co ché giao tiép
Master/Slave.
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- Trong mdi mang Master/Slave, MBC dong vai tro 1a b (’iiéu khién Mgster va
32 b dicu khién cap trudong dong vai tro 1a Slave va céc thiét bi mang di¢u
khién dén, thiét bi do dém dién nang ndi mang. Mang Master/ Slave sir dung chuan
truyén thong cong nghiép RS485, cac giao thic duoc sit dung trén mang 13
LonTalk, EIB, P1 phd bién... Mang truyén thong Floor Level Network duoc thiét
lap sir dung cap d6i day xodn c6 boc kim AWGI18. Toc do truyén thong trong
mang nay dat 4800 B/s.

- Mang diéu khién FLN quén 1y cac bo diéu khién dén c6 cau trac module LCM,
thue hién két ndi cac bo do dém dién ning Digital Energy Meter (DEM), cac bo
bién tan diéu chinh toc d6 dong co (VSD).

- Trén cac FLN, hé thong Apogee cho phép ton tai 32 LCM/ Imang FLN, mbi
Bus duoc thiét 1ap sir dung cap d6i day xoan c6 boc kim AWG1S, toc do truyén
thong trong mang nay dat dén 78 kB/s.

- Mang diéu khién dén duoc xay dung trén cac LCM sur dung chuan truyén thong
cong nghi€p RS485, cac giao thuc duoc sir dung trén mang 1a LonTalk, EIB,
...Mang diéu khién LLN cho phép cac cong tac kha trinh, cac Ro le, cac bd cam

quang ton tai trong mang 1a 48 thiét bi.
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Héng HONEYWELL :
2.1. Giai phap hé thong ciia hing Honeywell:

Enterprise Buldings Integrator (EBI) 1a mdt gidi phép quan 1y toa nha toan
dién cia Honeywell, EBI c6 céc tinh nang uu viét sau:

+ Hoan toan tich hop vai cac hé théng kiém soat vao ra, hé théng an ninh, hé
théng camera quan sat, hé thong thong gi6 va diéu hoa khong khi, hé thong quan
Iy ning lugng va hé théng an toan.

+ EBI tich hop voi nhiéu loai thiét bi khac nhau, cac hé thong xi nghiép,
internet, intranet cho phép hé théng quan 1y thong tin mot cach théng minh.

+ Hé théng str dung cac phan ctng theo chudn cong nghiép va cac hé diéu
hanh Windows XP, 2000 va 2003.

+ HJ tro cac chuan mé phd bién hién nay: BACnet, LonMark, ODBC, OPC,
AdvanceDDE va Modbus.

+ Giao dién dua trén nén Web 1am thuén tién cho viéc quan 1y, giam chi phi
dao tao ngudi quan 1y, ngudi quan 1y ¢ thé kiém soat dugc tinh hinh trong moi
tinh hudng.

2.2 Céu triic hé thong:

H¢ thong qudn ly:

EBI dap (mg hé théng quan 1y toa nha va hé thong diéu khién HVAC can thiét
bang cach quan Iy mot loat cac thiét bi HVAC hay thong qua thu thap thong minh
ctia cac hé théng mo.

H¢ thong béo vé

EBI thu thap thong tin tir hé thdng bao vé, diéu khién vao ra va cac thiét bi
giam sat dam bao su an toan cho toan bg tai san ctia con nguoi.

H¢ thong qudn Iy an toan chdy né

EBI duoc sir dung theo tiéu chuan UL864 trén co sd mang Ethernet, cho phép
giam sét va diéu khién hé théng canh bao khoi lira.

H¢ thong quan Iy cdc camera sé-

EBI cho phép giam sat toa nha bang cach sir dung cac camera ndi truc tiép t6i
mang LAN co thé giam sat va ghi lai toan b cac su kién phuc tap.

H¢ thong dinh vi tai sin

B dinh vi tai san cung cép kha nang tirc thi noi nao ¢6 tai san gia tri cao. EBI

c6 thé danh dau nhiing tai san c6 gia tri.
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2.3 Pic diém chinh :

- D6 1a su tich hop cia cac hé théng nhu diéu hoa khong khi, diéu khién anh
sang, diéu khién ra vao, diéu khién thang may va hé thong quan 1y toa nha.

- Sutich hop voi nhiéu loai thiét bi, nhiéu hé théng, mang Internet va cdc mang
ndi bd cho phép quan 1y mot cach thong minh nhitng kha nang cé duoc cua toa
nha.

- St dung phan ctng 1a cac tiéu chuan cong nghiép va phan mém chay trén hé
diéu hanh Windows.

- HOb tro cac hé thong BUS chuin nhu: BACnet, LonMark, OPC va Modbus.

- Vi cong nghé Web dé dang str dung, phi ton van hanh dugc giam thap va co
thé thém ngudi st dung & bat ¢ tinh hudng nao.

2.4 Kién triic hé thong :

EBI c6 kién truc server/client. N6 cung cip mot hé théng duogc sip xép voi
cau hinh timg hang theo mot trat tu nhat dinh tir hé thong don 1¢, nho bé dén nhiing
cdu hinh mé rong véi nhiéu server va nhiéu tram ndi qua Hé théng mang LAN
hoac WAN.

Cac server EBI ciing c6 thé dugc ndi cung nhau trong mét kién trac server
phan tan ( Distributed Server Architecture ) cho phép mét dai rong hay phan tan
nhiéu noi dugc van hanh nhu mot hé don duy nhéat. Nhu mét su lua chon, kién
triic ndy cho phép cac nat EBI giao tiép mot cach ty dong voi sy canh bao va
thong tin thé c4 nhan thong qua mot mang véi $6 luong k¥ su van hanh tdi thiéu.

Mot kién trac server phan tan cho phép da chirc nang ciing duoc van hanh bén
trong mot cach thire phu hop va hiéu qua thong qua su to chirc khong mat di tinh
doc 1ap ctia mdi phong diéu khién.

2.5 Sy tich hop hé thong

EBI cung cap mot kién trac hé thdng mé, nd bao gdm nhiéu bo diéu khién da
dang, thiét bi phan ctng tiéu chuan va sy giao tiép chung bén trong mot mang da
dugc tich hop, hé théng trung tdm bao ham t6i da cac cong viéc hay tinh ning
trong toa nha.

EBI ¢6 thé tich hop cdc hé théng ky thudt sau:

- Piéu khién anh sang.

- Giam sét va diéu khién hé thong HVAC.

- Giam sat sir dung nang luong.
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- Giam sat an ninh.

- B0 diéu khién vao ra va thiét bi doc Card...

EBI hd tro két ndi cac thiét bi cuc bd hodc tir xa thong qua RS-232, RS-485
EBI thu thap thong tin tr mang di€n rong hay thiét bi truong va dir liéu hién tai
trong mot hé thong thong nhat, phu hop.

Nhiing ddic diém tich hop chinh:

* H¢ thdng mé ( Open System )

Dua trén co s dai rong cua cong nghé mo, EBI hd trg da dang cac hé théng
mo theo tiéu chuan dé tich hop thém céac hé thong khac hay cac hé con. Hé thong
mé& véi su hd tro cac tiéu chuan duoc 1iét ké theo cac muc dudi day :

HTML:

Su tao dung hinh anh cta EBI tao su hién thi trong mébi lién hé véi HTML, su
tao dung d6 dam bao rang EBI c6 hau hét kha nang hinh anh mé hién nay. Sy hién
thi nay co thé duoc quan sat ¢ ca tram van hanh EBI cling nhu qua Web Browser.

LonWorks :

LonWorks 1a mot mang két ndi cap truong tir nhiéu nha cung cap phi hop véi
tiéu chuan LonMark. Sy két hop nay hd tro ca viéc doc va ghi cac tham sb cua
mang va thudc tinh ciia cau hinh. Su két ndi giita EBI va mang LON c6 thé truc
tiép, thong qua cong ndi tiép nhau thong qua mang sir dung Ethernet nho Router
cua Echelon .

BACnet :

EBI hd tro chuan ASHRAE135-95 cho giao thirc BACnet thuc hién duoc trong
cd tram van hanh ( BACnet Operation Workstation ) va chuc ndng BACnet
Gateway. EBI hd trg BACnet trén ca Ethernet va giao tiép IP. BACnet PIST chinh
1a quyén str dung, cai ma EBI hd trg chi tiét cho chudn d6i twuong BACnet va
Serverr trng dung.

OPC

EBI hd trg OPC cho viéc thu thap dir liéu. Két ndi nay giap EBI ¢6 thé doc va
ghi t&1 OPC Server tr OPC Client. V61 nhitng kha nang nay viéc truy nhap dir
liéu c6 thé dé dang & cac t?mg ctia OPC Server va hitu hiéu véi toan bo céac thiét
bi. Mot EBI Server ciing ¢6 thé dung nhu sy chung chuyén giita 2 hé thong OPC
dé tich hop chiing lai thanh 1 bac.

Modbus
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Modbus rat thuan tién cho viéc két ndi chung va cac giao thirc da co trong thuc
té d4 duoc tich hop trong nhiéu loai bd diéu khién cua EBL. Su két ndi cua EBI st
dung mot Modbus " Master " va Modbus RTU, ASCII hay giao thuc TCP (
Ethernet).

* He thong qudn Iy toa nha ( Building Management System )

Giao dién vin hanh:

Trong khi van hanh, giao dién van hanh s& rit quan trong dé cung cép dit liéu
cho nguoi str dung mot cach ngian gon va dé hiéu. Qua trinh két ndi, van hanh,
hién thi hinh 4nh c6 mau sic chit lugng cao, dé thao tac. EBI c6 thé truy cap qua
Web Browser. Giao dién van hanh c6 nhiéu menu, toolbar va nhiéu biéu tuong
cho phép lam viéc mot cach truc quan va co thé truy nhap nhanh nhiing thong tin
quan trong.

Su hoat dong nay cho phép nguodi str dung thuc hién cac Task sau:

- Hién thi va diéu khién céc thiét bi trudng.

- Chéap nhén canh bao theo mot murc wu tién nhat dinh

- Hién thi cac diém trang thai va thong tin qué khir

- Hién thi thong tin vé thé ca nhan

- Dit va thay d6i thoi gian lich trinh

- Khéi tao viéc in cac tu li€u nhan duoc

- Quan sat, kich hoat, léy lai nhitng su kién da xay ra

- Giam sat dir liéu tir nhiéu kénh giao tiép

- Cau hinh tham s6 hé thong

- Chon va diéu khién camera CCTV

- Xay dung co sé dir li¢u ¢ cac niit mang

- Tao nhiing hinh anh d6 hoa c¢6 mau sic

- Hién thi thong tin tr mang Internet va cdc mang noi bd khac

- Hién thi tu lidu vé ActiveX

- Ghi va bat lai cac video sb

Viéc dap tng lai cac canh bao mang ¥ nghia c6t yéu. Bén trong hé thong EBI
da c6 mot su chi dinh cic canh béo trén tat ca cac man hinh. N6 chi nhiing su kién
gﬁn nhat, mic wu tién cao nhét cua canh bao khong duoc chép nhan. Mot tram
véan hanh ludn 1udn co thé nhin dau 1a canh bao quan trong nhét.

Dir liéu thoi gian thuc:
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EBI cung cip su quan 1y toan bo hé théng qua viéc chon thong tin tir thiét bi
truong va st dung kha nang thong minh d6 dé cai tién hé théng giam sat va diéu
khién.

C6 thé miéu ta nhw sau:

- Mot thé ca nhan giup ty dong bat dén khi nguoi d6 vao mot noi nao cua toa

nha.

- Khi mét khu vuce ¢6 su vuot qué vé nhiét do sé& tu dong phat ra canh bao.

- 0 hang rao canh bdo cac camera s€ duoc kich hoat dé bat cong tac dinh vi

tur xa.

- Khi c¢6 canh bao phat ra, camera s& bat dau ghi

EBI c6 thiét bi phan tan thdng minh dé giao tiép vdi cac bd diéu khién cuc bd
quyét dinh ché d6 /O ( vao/ra ) thong thudng hay diéu khién HVAC khong can
dau vao tir server. Néu sy lién két giao tiép giira bo diéu khién va server bi 151,
chtrc nang théng thudng s& tiép tuc dugc van hanh va bo diéu khién dém s& duoc
thuc hién. Khi su lién két giao tiép duogc thiét 1ap lai, thong tin nay s& dugc ghi
trd vé server. Su thay doi dit licu trong server co thé duoc tai Xuéng cac bd diéu
khién con c6 lién quan.

Chwong trinh khaoi tao cdc sw kién :

EBI cho phép sy kich hoat cac bd diéu khién thém vao hay chtrc nang hé thong
tir dau vao ctia cac nit. Mdi khi dau vao thay doi trang thai, né c6 thé dan dén mot
loat cac tac dong :

- Hién thong tin thé ca nhan khi dugc dua vao bd doc

- Cho tac dong dau ra dwa trén logic cac dau vao

- Canh bao nut chu theo trang thai canh bao cua cac nat phu thude

- Pua mic chuin nhiét do vao trong gia tri cua nut

- Tat cac chu trinh khi ¢6 canh bao chdy nd hay céc canh bao khac

Diéu khién qua mang dién thoai :

Diég khiél} mang Eiién thoai 1a phan thém vao dé né co thé sir dung mot cach
khé}c dicéu khién nﬁ,t bang co s& dﬁ: ligu bé{l trong chung. Trong moi truong da
thif:t bi Slave, no rat quan trong dé cho moi thiét bi Slave va nguoi sé hitu 1}6 co
thé dua ra tac dong di€u khién don gian tir EBI t6i moi truong trong no. Bang
cach sﬁ’.’ dung cai dat di€u khién qua g‘Iién thoai, ngudi quan 1y toa nha co t,hé
quay sO va dé:l'[ tung cong viéc qua tiéng noi cia minh. N6 cho phép hé thong st
dung phim s6 trén dién thoai dé dua ra nhiing tac dong don gian t61 EBI nhu bat
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dén va bat diéu hod. Ngudi quan 1y toa nha yéu cau mot ma PIN trude khi tac

dong diéu khién hoan thanh.

H¢ thong qudn Iy cinh bdo :

Kha ning quan 1y canh bao thong minh ciia EBI dam bao su van hanh cho biét
tte thi viéc an ninh bi vi pham hay c¢6 van dé vé hé thong k¥ thuat trong toa nha.
Tram vén hanh c6 thé dé dang tra 16i cic canh bao va nhanh chong tim ra thong
tin lién quan bang cach dung chirc nang khoé chi dinh.

Céanh bao dugc cong bd & tram van hanh, thim chi néu khong c6 nguoi st
dung dang ¢ d6. O tram van hanh, am thanh c6 thé nghe thay va biéu tugng cia
tram van hanh loé sang bao rang & d6 c6 canh bao. Canh bao c6 thé dua t6i thiét
bi giao tiép mo rong nhu dén hay coi bédo dong. Canh bao ciing c6 thé dugc két
hop véi nhitng trang thai nat s6 ( Digital Point ) hodc nhiing trang thai dic biét
khac nhu ¢ muc d cao, thap hay dai chuyén ddi cta cac nit twong tu (Analog
point). Mdi canh bdo s& dugc dit & cac muc uu tién khac nhau: thong thuong,
thap, cao, khan cap.

H¢ thong diéu khién sw kién

Cac su kién bao gém canh bao, chuyén trang thai cia ntt, chuyén thé ca nhan,
chuyén trang thai hé théng va tat ca hoat dong khac ctua tram van hanh. Khi su
kién xay ra, EBI tao mdt trang cta su kién trong file su kién. Pau vao su kién
dugc ghi lai gém cO6 mot sy mo ta, trang thai, thong di¢p, thoi gian xay ra va su
dap ing cua tram van hanh. File luu gitr dit liu cua sy kién bén trong mdt bd nhé
dém on-line. N6 c6 thé chtra nhiéu nhu can thiét cac su kién vao phan dia trong
cta server. Khi bo dém on-line day, EBI truyén dit liéu t6i mot bo dém luu giir va
thong bao cho tram van hanh dé luu file vao phan mé rong trung gian. B6 dém
on-line c6 thé luu su kién mot cach lién tuc ma khong can ngit quang. Mot tram
van hanh c6 thé léy lai hay luu gitr dir liéu su kién dé st dung on-line hay dé ghi
lai.

MG réng hé thong -

EBI cung cip mot dai cong cu rong dé cho phép nhiéu hon nita nhiing tng
dung cua hé thdng tuy theo sy phat trién cua tng dung hay thdm chi gui dir liéu
tir EBI t6i cac hé thong khac. N6 cho phép EBI ¢6 duoc cac yéu cau dic biét cua

tinh nang nhung dya trén mot chuan muec.
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*  Swtich hop cdc video s6:

EBI cho phép giam sat toan bo cac hé thong bang cach st dung bo diéu khién
video sb ctia Honeywell. Cac camera c6 thé dugc dinh vi & bat ky noi nao trong
toa nha va duoc két ndi vé hé théng EBI biang mang LAN, thong tin tir thiét bi s&
dua lai qua dau ndi va dudng cap. Video duoc s hoa theo timg dong thiét bi va
vi thé ¢6 thé quan sat thoi gian thyc cac tram van hanh EBI. Viéc ghi lai cua cac
camera c6 thé duoc kich hoat khi can hoic chung ta co thé lién két viéc ghi theo
cac su kién & mdi tram EBL. Piéu quan trong nhét 13 viéc thu gitr cac su kién trude
canh bao. Dit liéu ghi c6 thé d& dang tim dé diéu tra su that. Bang cach tich hop
video s6, EBI da cung cap mot hé thong phiic hop, chinh xac va giai phap giam
sat théng minh.

*  Hg thong qudn Iy an toan chdy né ( Life Safety Management )

EBI cung cdp mdt su quan sat hop nhat cta toa nha trong tinh hudng nguy
hiém va hoat dong doc 1ap nhu mot hé phan ving nhanh. Viéc tu dong lién hé cac
hé thong phirc hop thong qua EBI, nhu kich hoat cac mat gi6, khoi dong quat hit
gid, dimg céac chu trinh va cac cong viéc don 1é c6 thé luu lai va giam thiéu thiét
hai khi c6 nguy hiém xay ra.

Su tich hop hé thong phong chdy bén trong EBI ciing c6 nghia 13 nhitng kha
nang khac cta hé thong nim bat dugc diéu gi dang xay ra va ¢ thé duoc dung dé
quyét dinh hay dap lai canh bao. Hé thdng bao vé c6 thé giit cho moi noi duoc an
toan, trong khi d6 nhitng ctra dic biét khong bi khoa dé co thé thoat hiém mot
cach nhanh chéng. CCTV video c6 thé cung cdp mdt kha ning nhin toan bo cac
noi cé bao dong trén tram EBI ngay khi nhan dugc canh bao, cho phép van hanh
an dinh mot cach c6 tim nhin céc su kién, trong khi cling cung cip may ghi tat ca
cac cira ra vao dé bao vé tai san. EBI tham chi con c6 thé hoan thanh sy thoat
hiém cho con nguoi theo cac diém chi dan.

Hé théng an toan chay nd EBI da duoc kiém dinh va ghi nhan bad1 cac chuyén
gia & UL(Underwrites Laboratories) dudi su giam sat nghiém ngat déi véi san
pham phong chéng chay nd va né da dugc coi la mot trong nhing hé thong gidm
sat va diéu khién an toan chay no hang dau.

*  H¢ théng bdo vé :

Trong hé thong nay EBI c¢6 2 thanh phan 13 diéu khién vao ra ( Access
Control ), diéu khién bao vé ( Security Control ) va diéu khién anh sang ( Lighting
Control ).
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Bén trong EBI, n6 co thé gio1 han va diéu khién hoat dong van hanh nao dugc
thuc hién bang cach dua ra nhitng mirc bao dam khac nhau. Hé théng nay hd tro
6 murc khac nhau dam béo sy van hanh. Hon nira, EBI két hop cac muirc diéu khién
dé gi61 han viéc van hanh bﬁng tay h¢ théng cura, khod hay cac cam bién. Chi tram
van hanh c6 muc diéu khién chinh xac méi c6 thé van hanh bang ban phim dén
tung noi. N6 tham chi co thé lam gi61 han trang thai mdt tram van hanh ma vi¢e
gidi han d6 co thé diéu khién t6i cac dau nut.

Dé dat cac yéu cau vao ra, bd doc thé duge thiét ké 8 mirc. Mdi mirc bao gém
mot s6 chu ky thoi gian va nhitng ving di doi v6i nhau, né 1a mot phan kha ning
ctia bd doc thé dé cho phép truy nhép theo thoi gian. Vi du mdi murc vao ra co thé
dinh nghia dé truy nhap t6i bai dd xe trong 24 gid va khu van phong vao gio hanh
chinh.Chi ngudi st dung méi cé thé thay d6i mirc vao ra va nhing thong tin nay
phai duoc download téi bd diéu khién. Sy thay ddi mirc vao ra sé& khong anh
hudng cho dén khi thiét bi download xong. M6t hién thi on-line cho biét toan bd
cac su kién vao ra. Nhitng su kién vao ra duoc kich hoat bat ky khi nao c6 thé ca
nhan dua vao dé mé ctra. Pau vao cia sy kién vao ra bao gdm ngay thang, thoi
gian, ctra, thé c4 nhan mudn truy nhap va viéc truy nhap dugc chip nhan hay tir
chéi. Néu su truy nhap bi tir chdi, mot thong diép lién hop sé& chi r& nguyén nhan.
*  Diéu khién thang mdy :

EBI c6 thé diéu khién vao ra t6i cac tang khac nhau cta toa nha bang thang
may. Thang may c6 thé duoc dit lich trinh dé vao ra chung hang ngay va han ché
vao ra sau mot thoi gian lam vigc. Khi viéc ra vao bi tur chdi, thé c4 nhan phai co
hiéu luc bé‘mg cach st dung bd doc thé trong thang may dé viéc vao ra duoc chép
nhan. Cac tang va thang may duogc dinh nghia trong EBI va c6 thé duoc lién két
cac vung va mirc diéu khién vao ra.

Pic diém Ky thuat:

a. Phin mém chuyén dung IBMS:
* Gioi thiéu :

Hé théng IBMS riéng biét véi hé diéu hanh, n6 c6 thé chay dugc chwong trinh
trong Windows. Tram van hanh s& dugc hd trg d6 hoa huéng dbi tuong va nhiing
k¥ thuat uu viét cho viéc tim hiéu, md phong va van hanh.

* Dac diém :
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- Str dung dd hoa wa nhin va hinh anh dong cho thong tin tra vé voi dit liéu toan
cuc nho chire nang trg gitp on-line.

- Mau sic hinh anh trén man hinh 1a khac nhau trong timg trudng hop. Cho phép
van hanh tirc thi va dap ung k¥ thuat xay dung nhanh chong.

- Biéu tuong man hinh linh hoat nay bao gém cac dau hiéu biéu hién sy van hanh
hé théng, n6 duoc xac nhap lién tuc bdi céc trang thiét bi van hanh va dam bao toi
uu.

- Chuong trinh van hanh da ning nay sé& theo ddi nhiéu biéu tuong man hinh trong
cung mot thot gian dé dam bao van hanh lién tuc hay dung lai h¢ théng bdo dong,
cung lac phan tich cac mdi quan hé trong hé thong.

- Sy khac biét trong hé thdng tin hiéu s& dugc xac dinh bang mau sic, di liéu tir
may in va cac yéu cau co san & cac tin hiéu khac nhau. Piéu nay dé dam bao rang
tat ca cac hé théng tin hiéu co thé chuyén di dugc theo yéu cau cia su van hanh,
bao dam dap tmg yéu cau st dung mdt cach tbi da.

- Biéu tuong chay duoc nhan dang va lya chon s& cho phép lua chon nit bang
cach “ clicking on” trén ki hiéu cua biéu tuong. Mot chuong trinh dugc xuat hién
dé c6 thé van hanh va lya chon cira s6 1énh mong mudn. Dé bao dam tbi wu hod
trong qua trinh van hanh bang viéc tang thém tdc do thi nguoi diéu khién phai xac
dinh lya chon ctra s6 1énh.

- Chirc ning Multi-tasking, chirc niang nay c6 nghia 1a hé théng c6 thé chay nhiéu
chuong trinh theo nhiéu cach khac nhau cing mot lac. Hé théng c6 kha niang phan
chia thanh céac ctra s6 khac s& khong thé twong thich nhu mot. No s& tac dong
cham lai va cho phép sir dung thong tin can thiét cho su van hanh hé thong.

- Chirc nang Multi-user, hé théng c6 thé hd tro méi trudng Multi-user trong
Ethernet LAN cho phép tdi thiéu 20 users dong thoi truy nhap dén IBMS.

- Nhitng yéu cau chinh s& duoc thuc hién béng dd hoa on-line. P4 hoa on-line hd
trg viéc tao thém mat hinh &nh méi qua céc biéu tuong. Hon nira ¢6 thé thay doi
cac chirc ning trong nhitng dd hoa dang thuc hién.

- Nhiéu loai giao dién d6 hoa dugc cung cap dé van hanh hang ngay trong hé
thong giam sat va diéu khién IBMS. Hé thong nay c6 thé dap ung tdi thiéu 3000
dd hoa cho viéc diéu khién va giam sat.

*  Dit liéu thu nhdn va diéu khién :
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Hé thong IBMS sé& cung cap kha ning thu thip va quan 1y dit liéu sir dung driver
chuan va khong can thuc hién bat ky chwong trinh ndo. Tét ca cAu hinh hé théng
déu co thé diéu khién va thu thap dit liéu on-line khong can ngit.

+ Céu hinh ( Configuration ) :

Driver truyén thong s& dugc ciu hinh on-line béi ngudi sir dung. Nhirng théng
s6 toi thiéu can thay doi:

- Loai thiét bi.

- Cong truyén thong

- Tén kénh ( t6i da 6 ky tu ma ASCII)

- Dai tdc d6 va bit dau ( cho RS232)

- Thoi gian timeout

- Checksum ( CRC_16)

- S bit dit liéu

- S6 bit Stop

- G161 han khoang cach

+ Truyén thong :

H¢ théng IBMS truyén thong qua nhiéu chuan : RS232, Ethernet, ... Hé théng
nay co thé dap ung 99 két ndi giao tiép khac nhau trong mang. Mdi sy két ndi co
thé van hanh doc lap v6i nhau nham cung cap nhiéu dich vu hiéu qua. N6 ¢ thé
két ndi qua cong nbi tiép t6i IBMS Server qua thiét bi dau cudi va trong hé thong
LAN nhu mot sy két ni truc tiép may tinh ca nhan. N6 c6 thé quan séat diéu khién
bang tay va phan tich dit liéu trong bat ky mot hé théng van hanh nao.

Mot hé diéu khién s& dugc xac dinh & mot vi tri nhat dinh dam bao qua trinh
giao tiép , qua trinh truyén thong. Hé thong nay sé& kiém tra dir liéu tryc tiép khi
dugc yéu cau : mot vai 18i hay cau tra 101 duoc chap nhéan trong xtr 1y 16i. Cac sb
lidu thong ké s& duogc giir va biéu thi trong hé thdng. N6 s& tang sau mdi 1an goi
sai va xudng khi goi dling. Thém vao dé hé théng nay ciing cho nguoi sir dung
xac dinh dugc gidi han can thiét cua viéc van hanh. Théng ké truyén thong duoc
thuc hién & hé thong tiéu chuan va duoc sitr dung nhu phan béo cdo cia cac hé
thdng khac.

+ Diéu khién thiét bj :

Qué trinh chuyén doi dugc truyen di boi ngudi dicu khién bang viéc ghi va
doc trong toan bd qué trinh chuyén giao.. Néu viéc doc va ghi c6 161, tram van
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hanh s& dua canh bao. Mirc wu tién cta canh bao co thé dugc dit boi nguoi su
dung.
*  Lwu triv div liéu :

Hé thdng luu trit dit liéu cho phép tiép tuc ghi chép trong bét ky thoi gian nao,
két qua dit liéu duoc luu trong 6 ctng ...Hé théng nay cho phép ngudi st dung
truy cap nhitng dir li€u dac biét, tranh nhitng dir li€u khong can thiét. Hé théng
can mot trong nhitng cach thirc sau:

- Yéu cau van hanh

- Chuky

- Yéu cau khoi tao su kién

Khi luu trit dit lidu c6 thé duogc thue hién theo xu hudng cua hé théng, két hop
v6i dit liéu hién hanh va nhiing dit liéu khac trong hé théng mién 1a cac dit liéu
d6 hién tai van con trong dia cung ctia IBMS. Hé théng nay c6 thé truy nhip qua
su hién thi khi nguoi st dung click truc tiép vao nhiing trang st nhét dinh.

b. Bo diéu khién

Véi Honeywell kién triic mang quan 1y toa nha dya chu yéu vao bo diéu khién
s6 truc tiép DDC ( Digital Direct Control).

Honeywell cho rang khong nhiéu hon 3 loai DDC sé& duoc st dung trong kién
tric mang quan 1y toa nha. Mai loai DDC duogc xac dinh theo nat diéu khién dua
trén co sd cac ving va dién tich. Cac bo DDC sé ¢6 thé diéu khién dugc trén mot
pham vi rong tir 18-100 dau nut.

+ Tat ca DDC sé& c6 mach vi xtur 1y 1a 32 bit dua trén co sé hoat dong cua hé
thdng EPROM va cho phép thyc hién nhanh nhu yéu cau van hanh trong tng dung
cong nghiép. Chuong trinh DDC va cac dit liéu s& phai on dinh trong EPROM dé
cho phép mét vai diéu kién khac va su thay doi. M&i DDC sé& ¢6 nang luong st
dung t6i thiéu trong vong 30 ngay. DDC sé& giam sat Pin va canh bao néu nhu
nang lugng con dudi muc t6i thiéu. BO DDC diéu khién tir xa s& dugc cung cap
k¥ thudt vao ra theo yéu cau ctia muc dich tmg dung. Nhitng bang mach nay s&
dugc dinh dang sé hoa dau vao, dau ra dé twong thich v&i bo vi xtr Iy va dé két
nbi mang.

Mbi DDC sé& dugc cung cap 1 Rack cdm vao 1 POT ( Portable Operators
Terminal). Mdi dau ra DDC 12 bit nhi phan cho diéu khién On-Off voi dai dién ap
thuc tir 0-10V.
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Céac bd DDC dugc thiét ké phirc hop va giao tiép tay doi véi cac DDC khac. Mdi
DDC c6 dong ho thoi gian thuc cho viéc van hanh doc lap. Mdi DDC ¢ it nhét
256KB RAM, 512KB OS EPROM va 256KB bd nhé file dir liéu.

+ Mdi by DDC s diéu khién duge hon 40 module. Néu ¢6 sy hu hai ndo d6 &
nhiéu hay it thiét bj n6 s& duoc tach ra dé thay thé lai.

Yéu cu t6i thiéu trong khi diéu khién cac module bao gdm céc cong vao ra
s6 va tuong ty. Nhimg module ndy c6 thé nhan vé va dua ra tin hiéu theo tiéu
chuan cong nghiép.

+ Tét ca cac bo DDC s& c¢6 hé théng LED dé chi dan chuc nang va van hanh.
Tat ca hé théng LED déu c6 thé nhin duoc ma khong cin mé panel.

+ DDC nay truyén thong v6i DDC khéac va véi PC diéu khién & mot toc do tbi
thiéu 1Mbps.

+ Mdi DDC 1a mdt c4 nhan thong minh trong qua trinh giao tiép véi giao thic
tay doi. Master/Slave khoéng dugc chap nhan ¢ day.

+ Bo diéu khién DDC ¢6 tu tich dién dé hd trg RAM trong vonh 72h dé cép
nang luong khi mat ngudn.

DDC s€ cung cép it nhat 200 sy kién cho mét trong s6 20 dau nat. TAt ca cac
su kién do s& duoc truy cap trong bat ky thoi gian ndo. Néu dir liéu dém trong
DDC day thi di liéu 1au nhét s& bi bo va thay thé vao d6 1a dit liéu méi. Nhiing
dir lidu co gia tri cia DDC s& ludn ludn san sang.

c. Thiét bi khac:

Trong hé thong BMS dién hinh, ngoai bd DDC ra Honeywell chii trong thém
dén hop diéu khién VAV ( Variable Air Volume )

Bo diéu khién VAV 1a bo diéu khién céc thay doi vé khong khi. N6 cung cap
mot mach vi xir Iy dya trén co sd bd DDC trong diéu khién timg linh vuc. B diéu
khién nay s& bao gdm mot hé thong van hanh mot phan mém ma khong can thém
mot chuong trinh dic biét nao nita. Phan mém bén trong s& ngam dinh gia tri va
nhiém vu cua hé théng ma khong can thong ) lap trinh. V1 tin hiéu sé, hé théng
diéu khién nay sé& str dung BUS véi nhitng giao thirc yéu cau truyén thong voi hé
théng diéu khién & muc cao hon va PC diéu khién trung tim dé bao dam day du
chtic ning trong hé théng va su can thiét vé hiéu qua kinh té trong mdi phong va
hé thdng diéu khién HVAC trung tam.
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Chuwong III : PHAN TiCH, SO SANH VA LUA CHON HE THONG
TU PONG HOA QUAN LY TOA NHA ( BMS)

1. Trude hét ta xem xét vi tri ciia cac hang trong linh vuc hé théng tu dong hoa
toa nha. Theo sb liéu phén tich cta tip doan ARC Advisory Group, ta thiy trong
linh vuc cung cip hé thong tu dong hoa toa nha nhu hinh sau :

Siemens 14.4%
Johnson Centrols
Honeywell

Trane

Yamatake
Invensys

Tyco

GE Interlogix
Novar pic
Matsushita-Denko
Mitsubish:
TAC/CSl

Carpiar
L L ' L : :

00% 20% 4.0% 60% 60% 10.0% 120% 14.0% 16.0%

- Tai khu vuc Bac My thi hiang Johnsons Control dang dan dau

18.7%
16.6%

Johnzon Centrols
Honeywsl

Siemeans

Trone

Invenzys

Tyea

GE interiogix
Andaver Controls
Drebeold

Aouzy Lighting Group
Egwards (3°X)

Novar pic

Touchzlose Technologies
weren

TAC/CSI

Wheelock

0.0% 20% 40% 6.0% 8.0% 10.0512.0% 14.0%16.0% 76.0%

- Tai Chau au, hé théng tu dong hoa cua Siemens to ra vugt troi, gﬁn gép 3 lan
thi phan cua hing dimg sau nhu hinh v&:
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Siemenrs
Honeywed
Joanzon Caotrok
Invensys

Trone

Novar pk

-

Tyco
TAC/CS
GE interiogic

Scuter Controks

Nedap

. M . + + + 1
T T T T T T T 1

0.0% 3.0% 100% 130% 200% 230% 30.0% 830k

- Tai khu vuc Chau A ( trir Nhat ban ):

Siamenz
Yomatake
Mizzetishi

Novar pic
Motsuzhita-Denko
Tozhita

GE inserlagix
TAC/CA

+ + + 4 + + + 1
T T T T T T T 1

00% 20% 40% 6.0% 80% 100% 120% 140% 1&60%

- Tai Nhat ban :

Yomatake
thersusaita-Denko
Matsubizhi
Johnzon Controls
NoAmi

Hochiia

Toshita

00% 50'6 10.:09. 13.:0% 20.:09'1 25;& 30fO% 35.:0% 400\ 45?0%
2. Trong cac hé thdng cua toa nha thi hé thdng tiéu thu ning luong 16n nhat 1a
hé thdng diéu hoa khong khi. Do vay ta xem xét trong linh vuc cung cip cac san

pham ty dong hoa toa nha cho hé théng diéu hoa khong khi
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Siemers

Johnzon Czatroks
Honeywed
Yomratake

Trane

Invensys

TJAC/CSl

Corier

Andaver Czatrols

Movar pke

0.0% 30% 10.0% 13.0% 20.0%

Ta thay hé thong tu dong hod toa nha cua Siemens van dan dau.

3. Hién nay hé théng ty dong hod toa nha da phé bién trén thé gidi, ta s€ xem

xét vi tri clia cac hé thong tu dong hod toa nha trong cac cong trinh nha cao tang

Siemeans
Honeywel
Johnzon Controls
Trane

Yomatake
lnvensys

Tyco

GE interiogix
Metzushita-Danko
Novar pic
Mitsubishi
TAC/CS

Cormer

Nhu vay ta thdy rang trén pham vi quan 1y toa nha, kiém soat viéc tiéu thy
nang luong thi hé théng tu dong hod quan 1y toa nha ctia Siemens té ra vuot troi,

dan dau trén toan thé gidi.
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5

Chuwong IV : THIET KE HE THONG CUNG CAP PIEN CHO TOA NHA

SU DUNG PHAN MEM ECODIAL

1/ GIOI THIEU VE PHAN MEM ECODIAL
Ecodial 1a mdt trong cac chuong trinh chuyén dung EDA(Electric Design

Automation_Thiét ké mang di¢n tu dong) cho viéc thiét ké, lép dat mang dién ha

ap. No cung cap cho nguoi thiét ké day du cac loai ngudn, thu vién linh ki¢n, cac

két qua do thi tinh toan...va mdt giao di¢n tryc quan vdi day da cac chirc nang

cho viéc lép dat & mang ha ap.

(Mot diéu can heu y:Ecodial la mét chwong trinh cho cdc két qua twong thich

voi tiéu chuan IEC néu dp dung vao tiéu chuan Viét Nam can co sy hiéu chinh)

1.1 Céc tiéu chuin k¥ thuit ciia Ecodial

+ Murc dién ap: tor 220 — 690 V.

+ + 4+ 4+

+

Tan sb: tir 50 — 60 Hz.

Cac so d6 hé thong nbi dat: IT, TT, TN, TNC, TNS.

Nguon duoc sir dung: 4 ngudn chinh va 4 ngudn du phong.
Tinh toan va lya chon theo tiéu chuan: NFC 15100, UTE-C
15500, IEC 947-2, CENELEC R064-003.

Tiét dién day tiéu chuan: 95, 120, 150, 185, 240, 300, 400,
500, 630 mm?.

Sai s6 khi Iira chon tiét dién day: 0-5%

1.2 Céc dic diém chung va nguyén tic tinh toin ciia Ecodial

- Ecodial dua ra 2 ché d6 tinh toan phu thudc vao nhu cau nguoi thiét ké:

+

+

- nguyeén tac

Tinh toan so bd (Pre-sizing) dé tinh toan nhanh thong s6 cua
mang dién.

Tinh toan timg budc ( Calculate), & ché do nay Ecodial sé& tinh
toan cac thong sd clia mang timg budc theo cac dic tinh hay

cac rang budc do nguoi thiét ké nhap vao.

v6i Ecodial cho phép thiét 1ap cac dic tinh mach tai can yéu cau:

+

_|_
+
+

Thiét 1ap so d6 don tuyén.
Tinh toan phu tai
Chon cac ché d6 ngudn va bao vé mach

Lua chon kich thudc day dan.
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Chon may bién &p va ngudn dy phong.
Tinh toan dong ngan mach va do sut ap.
Xac dinh yéu cau chon loc cho cac thiét bi bao vé.

Kiém cac tinh nhat quan cua thong tin dugc nhép vao.

+ 4+ + + o+

Trong qua trinh tinh toan, Ecodial s& bao 15i bat ky cac truc
tric nao gip phai va dua ra yéu cau can thuc hién

+ In truc tiép céc tinh toan nhu céc file van ban khac co kém
theo ca so dd don tuyén.

1.3 Mot s6 han ché cia Ecodial

+ Ecodial khong thyc hi¢n duge tinh toan chéng sét.

+ Ecodial khong tinh toan viéc ndi dat ma chi dua ra so do nbi
dat, dé tinh toan va lua chon cac thiét bi khac.
+ Trong mdi du 4n (bai tap) Ecodial chi cho phép t6i da 75 phan
tr cia mach.
2/ CAC THONG SO PAU VAO
Pé thuc hién viéc tinh toan véi phan mém thiét ké can nhap vao cac thong
s6 dau vao cho timg phan tir ciia mach. Cac thong s6 dau vao va cac gia tri tinh
toan duoc liét ké nhu sau:

2.1Ngudn cung cip

+ May bién ap

+ May phat

+ Ngudn bat ky
2.2Thanh cai

+ Céc thanh cai c6 phan tinh toan

+ Céac thanh cai khong c6 phan tinh toan
2.3Vat dan

7

Cap:
Hé s6 nhu cau cho phép ngudi ding dua nhitng thong sb sau vao tinh toan
tiét dién cap.
Hé s6 hiéu chinh theo cac tmg dung khac.
+ K=0.9: d6i voi 10% cong suét du phong
+ K=1.2: d6i v6i 20% hé sb sir dung cua cap.
Hé s6 hiéu chinh theo s6 soi cap di song song trén mot mach.

H@¢ théng cdc thanh cdi

VYA VAVAVANEVEVEVEVE VA VEVEVE VA VAV VE VA VEVEVE VA VEVEVE VAN




Céc gia tri tinh toan cho day dan( cap va BTS)
+ Dong ngén mach cuc dai tai cudi day dan: Iklmax, Ik2max,
Ik3max dong ngin mach cuc dai cia 1 pha, 2 pha, 3 pha.
+ RDbON: dién tr¢ pha - trung tinh.
+ XboN: dién khang pha — trung tinh
+ Iscmax: dong ngan mach cuc dai phia tai cua day dan, dong
ngin mach cuc dai phia ngudn cta day dan.
Ik1min, Ik2min: dong nge"m mach cuc tiéu mot pha, 2 pha.
XbPh-ph: tré khang vong pha-pha.
RbNe: dién tro pha trung binh.
XbNe: dién khang pha trung binh.
I fault: dong su cd gitta day pha va day PE

+ + 4+ 4+ 4+

+ Mach tai bat ky

+ Mach tai dong co

+ Mach tai chiéu sang
2.5 May bién dp ha dp

Cac MBA ha 4p dung dé thay doi so d6 noi dat, tir dang nay sang dang khac
hay dé thay doi cac dién 4p (ching han tir 400V ctia mang 3 pha thanh 220V cua
mang 3 pha).

Cac thong sb can nhap ddi voi may bién ap ha ap twong tu nhu thong sé can
nhap d6i véi MBA ngudn.
2.6_Thiét bi bio vé
+ Bao vé bang CB.

+ Baéo vé va diéu khién dong co.
2.7 Cong tic chuyén mach

+ Bdéo v€ chong cham dat.
+ S6 tiép diém ngat
+ S0 hi€u cua cong tac.

2.8 Puong din dén cic dw an phia trén

Gia tri ciia cac phan tir dwge mé ta chung trong bang tém tit sau:
Mo ta No6i dung

Cong suat Gié tr1 dinh muc cia cac phan tir
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So do noi dat

So d6 ndi dat phia ha ap: IT, TT,
TNC, TNS, phia ngudn

Trung tinh kiéu phan b

C6 trung tinh phan bd cho phia ha
ap YES-NO

Un ph-ph (V)

Dién 4p day dinh muc cua phia ha
ap: 220-230-240-380-400-415-440-
500-525-600-660-690V .

Pién ap ngan mach (%)

Dién 4p ngan mach cia MBA tinh
theo %. C6 thé chon gia tri chuin mic
dinh

Psc HV (MVA)

Cong suat ngan mach cua phia cao
ap mac dinh 1a 500 MVA

To ndi day

Kiéu t6 ndi day MBA: tam giéc-
sao, sao-sao, zig zag

H¢ s6 cong suat

Hé s cong suét phia thr cap MBA

Tan s6 hé thong

Tan s6 hé thong 50-60Hz

Thoi gian cat su ¢6 (ms)

Thoi gian tac dong cua cac thiét bi

bdo v€ (ms)

Rpha cia mang (mQ)

bién tré tuong duong cua 1 pha

tinh bang mQ

Xph ciia mang (mQ2) Tong tré twong dwong cia lIpha
tinh bang mQ.

Rpha may bién ap (mQ) Pién tro 1 pha ciia MBA tinh bang
mQ

Xpnamay bién ap (mQ) Téng tré 1 pha cia MBA tinh bang
mQ

X4 (MQ) Dién khang qué do thu ty thudn mQ

Xo (MQY) Dién khang thir tu khong mQ

Xa (MQ) Pién khang mot pha tinh bang mQ

b (A) Dong dinh mtic tong

I khoi dong Dong khot dong dong co

lsc (KA) Dong ngin mach cuc dai qua thiét

bi
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lscmin Dong ngan mach cyc tiéu ( gia tri
dugc cho bai ludi hay lay tir phan
tinh toan)

Chiéu dai (m) Chiéu dai cap tinh bang m

Phuong phép lip dat Phuong phap lap dit cap IEC 364-

5-523

Kim loai vat dan

Kim loai dung lam vat dan 1a dong-
nhom

Céch dién

Vat liéu cach dién:

XLPE: cap cach dién bang Polyme
lién két chéo.

PVC: cip cach dién bang
PolyVinyl Cloride

Cao su: cap cach dién bang cao su

Loai céap

Loai day: nhi€u 161, mot 161, vat dan

c0 boc cach dién.

Céach dat

Xép chong 1én nhau
Rai sat nhau

Rai cach khoang

Nb pha user

Sb luong day dan mdi pha

CSA pha user (mm?)

Tiét dién theo tiéu chuan cua day
dan 1 pha tinh bang mm?: 1.5; 2.5; 4;
6; 10; 16; 25; 35; 50; 70; 95; 120;
150; 185; 240; 300; 400; 500; 630.

Nb N user

S6 lugng day trung tinh (N)

CSA N user (mm?)

Tiét dién theo tiéu chuan cua day
trung tinh bang mm?: 1.5; 2.5; 4; 6;
10; 16; 25; 35; 50; 70; 95; 120; 150;
185; 240; 300; 400; 500; 630.

Nb PE user

S6 lugng day bao vé

CSA PE user (mm?)

Tiét dién theo tiéu chuan cua day
dan bao vé pha tinh bang mm? 1.5;
2.5; 4; 6; 10; 16; 25; 35; 50; 70; 95;
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120; 150; 185; 240; 300; 400; 500;
630.

S6 16p cép

H¢ so sir dung

Nhiét d6 moi truong

Nhiét 40 moi trudng

AUmax

bi¢n 4p roi cuc dai cho phép cua

mach dang dugc tinh

Lighting-loai dén

Loai dén chiéu sang: huynh quang,
cao ap, natri ha ap, natri cao ap,
Halogen, Metal iodide, nung sang

Number of fixtures

S6 dén trong mot bd

P unit (W) Cong suat mdi dén

Power factor Hé s cong suat cia mach

Istart/In Ty s6 dong khoi dong so voi dong
dinh murc

Range Loai CB: Multi9, Compact,
Masterpact

Designation Thong s6 k¥ thuat cia CB

Trip unit/curve

bac tuyén duong cong bao vé va

loai tac dong cua CB

Nb poles proteced

S6 tiép diém (xP) va bao vé (xTU)

4PATU

4 tiép diém va 4 bo tac dong

4P3TU +N 4 tiép diém va 3 bd tac dong + trung
tinh bao vé

3P3TU 3 tiép diém va 3 bo tac dong

2P2TU 2 tiép diém va 2 bo tac dong

1P1TU 1 tiép diém va 1 b tac dong

Earth fault port

Bao vé cham dat YES-NO

| thermal setting (A)

Gi4 tri ngudng cua dong nhiét

| magnetic setting (A)

Gia tri ngudng cua dong tu

Trip unit rating (A)

Dong dinh muc cuc dai cua co cau

tac dong dbi véi loai CB dugce chon

Frame rating (A)

Dong dinh mtrc cua CB dugc chon

Contactor

Contactor
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Thermal relay

Role nhiét

3/ CAC THU VIEN PHAN TU TRONG ECODIAL

Thu vién chinh cua Ecodial duoc trinh bay dudi dang so dd cay rat tién ich

cho nguoi sir dung. Thu vién nay xuét hién ngay khi khoi dong chuong trinh dé

chuén bi thiét ké. chi bang mot dong tac nhap chudt va di chuyén dén noi muén

v€, nhap chudt thém lan nira ban co6 thé lay ra bat ky phan tr nao nhu mong mudn.

Thuw vién ngudn (Sources Library):

Thit vién | Mé ta | Chifc ning

May bién ap.
Cip hoac BTS hoic khéng ¢é mach nol.

CE.

*

—

w (8} | Mdy phit.
@>_|(_D o kow | Cdp hodc BTS hoic khéng ¢é mach noi. % %}

o CE.

Bl fale] 5[]

Sources :

N N

Nguén bi't ki (vi du tinh todn titng phin cia Y %

Cdp hodc BTS hoic khéng cé mach nol.
CB.

£y
3

™ Horizontal

e

Y " 1’ mdt mang dién...). A \
A

My cit ha thé phin doan diing cho hai loai.

% thanh cdi khic nhau (vi du nguén binh thidng.

va nguon thay thé).

C6 thé dvde st dung nhy' mét may cit théng thudng.

Thuw vién thanh cai (Busbar Library)

Thy vien M6 ta Chifc ndng x|
) .. | Thanh cdi cé tinh todn hoic B+ [L]8]5]=]
khong tinh todn (twong dudng Busbars -
nhdanh ré).
T ----- -
_____ ¥ | ng‘n ('i_Ic_n?g Cq khi gpra hai thanh
¢4l nodi vao cdc nguon khiac nhau.
@
™ Horizontal
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Thuw vién 16 (ngd) ra (Outgoing Circuits Library):

Thy vién Mo ta Chifc ning

* o CB hoac khong cé thi€t bi bao

l
W 1 ek Té:l '

Cap hoac BTS hoac khong co ”
machadh El-Liale[s[5]
- - i
" o d CB hoac khong co thigt bi bao
1 ‘é Dutgomg cicuts
N “ Cip hodc BTS hojc khéng cd ¥ i
- " mach néi. W :%
Céng tic chuyén mach. s ¥
E—_— e o
% o CEB hoidc khéng cé thigt bi bao }] —
VE.
\[I « ]‘"" Cap hoac BTS hodc khong co
b1 ||¢m. l-n:.l{'h 1161 [" Horizontal
’ Cap hoac BTS hoac khong co

mach nolL

" BTS vai tdi bat ki (chd ¥ loai nay
khéng thé néi trfc tiép vio

L
nguon).

Thuw vién tai (Load Library)

Thu vien Mo ta Chi'c ning

o | Miy ngit tv déng ha thé(CB).
X El
¢ ]" Cép hoac BTS. B>l Lle 5]
b Loads -
] | T2i bt . 1
g ]' Miy ngit ty dong ha the(CB). 5;5
" Céng tic td ( contactor).

Croa C:ip hUﬁC BTS.

i
x
Béng cd ba pha. \IE

Miy ngit tf déng ha theé (CB).

¥
k Cap hoac BTS.
I g

Tai hoac chiéu sing.

£

@hr" " ¢

—la-

&
[T Huoiizontal
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Thu vién may bién ap (LV transformers Library)

Thi vién M& ta Chifc ning "

% Miy ngit ty’ ddng ha thé (CB). (B[ [Ll2] =]
C:P ho:_-l'c BTS. LY Transfommess -
May bign ap ha ap/ ha ap. # \i
)
Mayv ngat ty ddng ha thé (CB). é B
7 « 4 Cip hoic BTS.
i < ]"‘" Céng tic chuyén mach.
\@ v \ May bién dp ha ap/ ha ap. iy
T ™ Horizontal
Thuw vién cac phan tir khac (Others Library)
Thit vién Maé ta Chic niing
\{7 Puidng din tdi dv an phia dudi. x|
“_v_“ [Blm] i [&le]s]]
/ v Pudng din tham khio du dn phia Othars -
|

X7 LY

Piwdng néi cic phin t¥ lai vdi

nhaun % %
au. I 1
@I % \? DPuwing néi mach vdi téng trd bing %7
ch [:|

(khéng ddc dwa vac trong tinh Ml ]

toan).

4/ TRINH TU THAO TAC TiNH TOAN VOI ECODIAL
4.1 Khéi dong phan mém:

Ttr man hinh Window nhip d6i chudt vao biéu tuong Ecodial trén desktop
hodc trinh tu thyc hién nhu sau néu biéu twong khong cé trén desktop.

Ttr desktop nhip chudt chon Start/All Programs/Ecodial3.3 rdi chon biéu
tuong Ecodial 3.3 tir thanh menu ciia man hinh.
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{7 Herosoft 2001 »

M) Accessories 4
\ ) Autodesk »
) Bach Khoa Antivirus »
(M) C-Media 3D Audio »

™% Choose language i

é Internet

Internet Explorer
U;)-'j rEﬂmua.lr Office Out
Shortcut to YKNT
Microsoft Office Worl
Q HeroMP3 2001

G Ecodial3

(T Ecodial3 ) Schneider Electric - International Catalogue  »

g Page editor
@J Print example guide

dl ] Print technical documentation
©) Readme ...

1%y Tripping curves

@ smartDraw »
@ Snaglt 7 »
™) Startup »
™) virtualDrive »
@ winzip »
& Internet Explorer

% MSN Explorer

All Programs B

Sau khi khéi dong man hinh Ecodial overview xuat hién. Cac khdi trén hop
thoai nay chi dan céc trinh ty thiét ké. Trinh tu trong man hinh nay c6 thé duoc
dién giai theo so dd khdi ké bén

Mhi p vdo cfe ddc tioh chuog.

daart o moral edavactaisiics
CRReURIRER 7 G & R CRAFAcH TES.

Mhip vdo s & do'n tuyen

[ Prwes sum ] X
ZB Cakwistion / Sawe . . Tiah toda tgug cling audt

]

[—]
FaRn ] CaR Tiohtodn ad b3 T/ah todn titng bude
[ Ca):uﬁﬂﬁ.. ]

Frogifs

B Covutrn Reats.
4

O [ o Tiah todn t0hg buth K&t qud tiah tod
T — - inhtodot e | qud tioh todn
EXN| LH

[% Display svervicw on startup

In ket qud

Nhip nat Close dé dong hop thoai Ecodial overview. Chuong trinh mé ra
hop thoai thu vién library va hop thoai chura cédc dac tinh chung General
characteristics nhu sau:

VA VA VA VA Va VA VA VA VE Va VA VA VA Ve VA VE VA VE VA VA VA VE VA VE Va VA Va VA VO Va VE VE VE VA VA VE VA VE VA VA VE Va VA VA VA VA VE VA VE VA VA VA VA VA VA VA VAN




w

Ay
EEENE ERE ) S Y N B W S ] [ P P S
NEE
General characteristics !
Unph.m(u:. am jl |@|*|1 |IJ__I|$|I;|§H|
Eartthing arangement TT Cancel Sources :
Cascading requesied Tes @ @
Discrimination requesiad Tes E >_|(
kdau. pammissible CEACMmMT 20000
CSAN=CSAFh No - '\' \
CSA tolerance (%) 5.0 ¥ %
Pawer factnr 080
Standard IEC 947-2 \n,l \
[ Honzonkal
[* Display this box lor new projects

Céac s6 liéu trén hop thoai General characteristics c6 thé dé& dang thay doi
tly theo yéu cau cua nguoi thiét ké. Bude dau tién xac dinh cac dic tinh chung
cho mang trong hop thoai nay.

Néu hop thoai nay khong xuat hién trén man hinh soan thdo ma ban mubn

goi ra thi vao Calculaton/ General characteristics trén thanh tiéu dé.
S

W= SV EN W Parameters Tools 7

General characteristics, ..

4.2 Chuin bi so’ @6 don tuyén,

Trudc khi bat dau chuan bi so d6 don tuyén nén kiém tra cac dic tinh chung
an dinh cho mang. Hop thoai General characteristics dugc hién thi tu dong khi
ban kho1 dong phﬁn mém va bat ¢t khi nao ban tao du 4n méi.

VD: chon dién &p dinh mirc 380V, mang ndi dat kiéu TNS, chon YES & muc
yéu cau xép tang va muc yéu cau k¥ thuat chon loc, chon tiét dién diy 300 mm?,
chon NO ¢ muc tiét dién day trung tinh béng day pha, chon sai s6 cho phép 5%,
chon hé s cong suét 0.8 va tiéu chuan IEC 947-2 mic dinh, sau d6 nhép chon
OK.
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General characteristics _ O x

-General characteristics

0K
| 2 | |un Ph-Ph N 380.00

Earthing arrangemeant THS ;I Cancel

Cascading requested Yes
| Help |
ez

Dizerimination requested

Max. parmissible CSA (mmT) 200.00 | Default. .. I
CSA N=CSA Ph Nao

CSA tolerance (%) 5.0

Fower factor 0.20

Standard IEC 947-2

[X Display this box for new projects

Trén man hinh 1lam viéc ctia chuong trinh s€ c6 cac cong cu giup cho viéce
thiét ké nhu sau:

ElL a0
Thanb tiéu dé Thanh menu Sowoes :

e —/

thigt k& Thy'vién cé thé
<y di chuyé&n dudc

Thanb cdng cu
4| ¢
X
A&

Khi man hinh soan théo thiét ké da san sang can tao ra mot mang dién c6 so

do don tuyén theo yéu cau mang di¢n nhu sau:
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C1 smyTRA
01
82 THANH CAl
o & 04 6 &
hu! !
e PHANKUONG 1y gr PHANXUONG 2 s g CAP o
D6
L !
L2 L4 Q7 08 5 o9 %l
el
- PHAN XUONG 3, co f CHIEUSANG
o ca g DONGCOD g b cHiEw san
M =

a &9

Dé tao duoc so dd nay phai st dung thu vién mach, n6 dugc hién thi tw dong
dué6i dang hop cong cu khi khai dong chuong trinh. Khéi dau 1a cira s6 thu vién
ngudn (Sources). Trude tién chon ngudn cho du 4n bang cach nhip chudt vao
phan tir ngudn gdm may bién ap-day dan-thiét bi bao vé.

! Ecodial 3 - [New project] -9 %
Fle Ed Vew Netword Calodetion Parameters Tooks 7

CiRke @ LR S 0 FEREE (==
Librory |

Flilsle]s]a)

2/ Chon thu' vién
thanh cél.

1/Chon nguén dién

[ Houzontal

Khi bat ky phan tir nao duoc chon dua ra man hinh thiét ké s& c6 mau do.
Mudn thoat khéi 1énh chon chi can nhép chudt bén canh ph?m tir do.
Tuong tu, c6 thé chon bat ctr phan tir ngudén nao nhu mong mudn, sau d6

nhép chon thu vién thanh cai cho mach dién véi biéu tuong [* nhu budc 2.
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Sau khi chon thanh cai, budc tiép theo 1a chon tai ti€u thu trén thu vién tai.
Nhép vao nat Display Load Symbols .

Dé hoan thién 16 ra thir hai can chon tiép thu vién mach 16 ra nhu budc 4
trén hinh. Tai thu vién nay chon cap két ndi va thanh dan BTS. Cudi cung, tro lai

thu vién tai chon tai, dong co va dén dé€ hoan chinh so do.

! Ecodial 3 - [New project] - |8 %
Fle B View  Network  Calodstion Parameters Tools ?
mém ARDEIEEIE k)] (v [Z]R[E]L] [ T ]w]m]

| ——=eil)

I o 4/Thu' vién mach
= ra
1 \ -

loJ{,a.
¥ X
2

g][ﬁoﬁecmcmia-tood
N 3

3.Tdi vira dutc chon ¥ |
tai vi trf con trd Tﬁ

o J qd 1

4.2.1 Hi¢u chinh so dé

Sau khi da hoan chinh viéc chon cac phén tir s& tién hanh hiéu chinh so do.

Néu mudn kéo cac thanh cai dai ra hodc ngén lai, nhép chudt chon thanh
cai, khi hinh v& xuét hién mau do, di chuyén chudt dén thanh cong cu, nhép chon
biéu tugng EI Resize XY. Di chuyén chudt dén vi tri diu bén phai hay bén trai
ctia thanh cai, khi con tré chudt chuyén thanh hinh mdii tén hai chiéu, nhan gitr
chudt va dich chuyén dé kéo dai thu ngan thanh cai theo yéu cau.

Mudn di chuyén mot phan tir ndo d6 (hodc ca so d6) t6i vi tri méi thi nhip
chon phan tir cho hién thi mau d6 rdi gitr chudt va drag t6i vi tri mai va tha chudt.

Trong qua trinh thao tic néu mudn xem chi tiét cac phan tir thi ding 1énh

Zoom hoic biéu tuong ‘Eﬂl trén thanh cong cu. Nhap chudt vao nat Zoom trén
thanh cong cu, con tré c6 dang kich phong dai. Sir dung con tré nay dé khoanh
viing mudn Zoom bang cach giit chudt trai kéo thanh mot hinh chit nhat dut nét,

budng chudt ving dugc chon s€ hién thi 16n hon.
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Chrcub

B i bbar
o o o d
by
i Chrash & Chreuk &8 =
o !
1 ! ] N
u Ls o o 1 o
o sk - & Chrend
L D cr 1 Elresh b Chreuk
LA ws

®© "

4.2.2 Nhip thong sé cho cdc phén tir ciia mach
Budc ké tiép can phai nhap cac thong sb cua cac phan tir trong mach dién
va dat tén cho chung dé d& quan sat cling nhu hiéu chinh.
Mudn nhap thong s6 cho phan tir ndo thi nhap d6i vao phan tir d6, mot hop
thoai s& xuat hién nhu sau:
Cac thong s6 c6 thé nhap tir nguon tré xudng hodc nguoc lai. Trong bai nay
gidi thiéu cach nhap ngugc tir tai vé ngudn dé dé chon cong suit nguon thich hop.

a/ Phan xudng 3:

Circuit description

MName : |mm

'_8 Description
N e [X Earth protection
o |Cilcuit-hreaker ﬂ ||17 [ Motor mech.
- Y Tins Cot [T Withdrawable
] "4 &y i [Cable =] 7
R | EE PO o bew
ﬁ . ST |Load ~| 7
"
D—L}s - ® Characteristics
Length (m)- C7 00
Ib (4 142 44
Cireuit polatity 3P+ N
Earthing arangement THE
P ower (V) 75.00
Power factar 0.80

o Nhap tén tai: PHAN XUONG 3

vao phan Name
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Chon kiéu bao vé Earth Protection trong phan Decription

Khung Q7: ky hiéu ciia may cat

Khung C7: ky hiéu day dan dang cap

Khung L7: k¥ hiéu tai

Khung dic tinh Characteristics, 1an luot dat cac thong s6 theo Xuong

o O O O O

yéu cau:

Nhap thong s6 30 m cho chiéu dai cap.
Chon kiéu di day 3P+N

Chon mang ndi dat kiéu TNS

Chon cong suat dinh mac 70 kW.

o Chon hé sb cong suit 0.8

o O O O

Sau khi nhap cac thong sé day du, nhap OK dé luu trir thong tin da chon.

b/ Bong co
Circuit description .
Name : |DDNE cCO m
EICrpion
oW | [* Earth protection
Motor protection -~ |38 [ Motor mech.
| J [ wWithdrawable
| Contactor ﬂ |KB
| Cable ﬂ ||::B
| J CE
Characteristics
Length £m] - C= a0 |i‘
Mechanical poveer (Kh <5.00
Ml ator efficiency o9z
I () 25.39
| start (20 B8
F ower factar o087
Circuit polarity 2R j
o Nhap tén DONG CO vao phan Name
o Chon kiéu bao v¢ Earth Protection trong phan Decription
o Khung K8: thi¢t bi bao vé Contactor
o Khung Q8: ky hi¢u bao v¢ dong co
o Khung C8: ky hiéu day dan dang cap
o Khung dac tinh Characteristics, lan luot dat cac thong s6 theo xuong

yéu cau.
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Nhép théng s6 20 m cho chiéu dai cap.
Chon mang ndi dat kiéu TNS

Chon cong suat dinh mirc 45 kW.
Chon kiéu cuc tinh : 3P

Circuit description

[T CHIEU SANG

Deszcription

| Fuse ~|| [o9
M

| ] [cs

| Cable <] b

| Lighting ~] [Es

Charactenszhcs

Length (m) - C3 5.0 |i‘

Length {m)- 09 10.0

Lighting source Halagen

Individual lamp poweer (00 75

Number of lamps per lights 1

Hb lights a0

1b (A0 16.30 j

¢/ Chiéu sang:

O

© O O O O

© O O O O

Nhap tén tai CHIEU SANG vao phan Name

Chon kiéu bao vé Earth Protection trong phan Decription
Khung D9: ky hiéu diy dan dang cap

Khung Q9: ky hiéu ctia Cau chi

Khung E9: ky hiéu tai chiéu sang

Khung dac tinh Characteristics, lan luot dat cac thong s6 theo Xuong
yéu cau:

Nhap thong s6 25 m cho chiéu dai cap C9.

Nhap thong s6 10 m cho chiéu dai cap D9.

Chon loai den Halogen.

Chon cong suat dinh mirc dén 45 kW.

Chon s6 bong trong 1 bd dén: 1
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o Chon kiéu di day: 1P
o Chon mang ndi dét kiéu TNS

4.3 Xac dinh cong suit ngudn cin thiét

D¢ xac dinh nhanh cong suat nguon can thiét chay Power sum calculation.

Chon Power sum trong menu calculation.

Hoic chon Launch power sum cé biéu tugng | 2¢ | trén thanh cong cu. Mot
thong bao xuét hién trén man hinh. Nhép chon YES, hop thoai Power sum xuét
hién. Hop thoai nay hién thij cac gia tri dac tinh chung cia mach nhu:

o= W EW G Parameters Tools 7

General characteristics, .,

&ra—si zing

T

Pién ap ngudn: 380V

S6 nguon : 1

Cong sut tinh toan ctia ngudn

Cong suat ngudn co thé chon

Hé s6 dong thoi Ks

Dong dién tai cia nhanh dang hién thi.

Cac dac tinh tai cia nhanh dang hién thj nhu: dong dién, cong suat, hé sb
cong suat, hé sb déng thoi, sb cuc tinh.

Gia tri Ku va Ks cua cac phﬁn tir trong mach dugc mac dinh 1a 100. Thay

doi1 céc tr1 sO nay néu mudn hoac c6 thé gitr nguyén gia tri mac dinh.
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Powar &um .

S ources (300 V]
Hoimal Replacement
Humber of sowces : 1 Number of sowrces : 1}
P calculated perzource : 496.73 kyaA| P calculated per zource: 0 EWA
P choscn per sounce - #00 ﬂlk\l‘h P choscn per sounce - J kWA
Cument edquipment Mevemk
| Loads [A) *® ks = 1 Tatal [&) - TRAKM
15721 * l].III = 1415 L oty THANH CAI
L=
Load: of cusrent equipment
PHAH #UOKS 3 | DONS CO CHIE U Sk
Ib (i 142,44 85.35 18.30
Cireuit polary SF N 3F 1P
Pt (i) 7500 az.00 LT
Favezr favbor 020 k=) 1.00
Hu 0.20 0.a0 0.an
o | >

Bén canh hién thi vung Network 1a so dd dang cdy mo ta mach dién. Phan
tr nao duoc chon s& duoc to sang, tai ciia phan tir ndy xuét hién trong viing Loads
of Current Equipment.

Sau khi chon cac thong sd cho phan tir BTS nhap chon THANHCAI trong
Network dé thay doi thong sd. Cubi ciing, chon lai cong suit cho mach trong ving
Normal. Cong suét tinh todn ctia mach gan 500 KVA. Nhap chudt vao ving nay,
mot danh sich ngudn cé thé chon dugce dua ra. Nhap chon cong suit ngudn tiéu
chuan 630KVA. Chon OK dé phan mém tinh toan lai cac gia tri va cong sut
ngudn cho toan mach. Luc ndy coéng suit ngudn duoc chon 1 630 kVA.

Swurces [320 V]
Hoimmal Heplacemenk
Humber of sources - 1 Mumber of sources -

P calculated per source - 48820  kvA P calculated per zomce - 1)

P chozen per gource :

Current equipment Metwark
| Loads Al x | Total [A] ar- THAM
B24.36 . 741.9 L v IR
Lwy BT5
Loads of current ¢ouipment
[PHancunhs 4 [PHANUCNES  Cirsait
I () 056 [soe.02 12734
Citguiby, Al aritr 3Pt H AP+ H PN
Foinisr () 20000 23000 o7 05
Fouar fackar 0.=0 ad.=0 0.E0
ko 020 =0 1.00
4] | il

4.4 Tinh toan mang dién tirng budc
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Ecodial s& cho phép tinh toan mang dién theo 2 ché do:

Ché d6 Pre sizing: udc tinh rat nhanh ché do kich thuéc cua mang.

Ché d6 Calculate: tinh toan theo timg budc theo cac dic tinh hay nhiing rang
budc da cho.

Tinh toan theo kich thuwdc wéc tinh (Pre sizing)

Sau khi nhép cac s6 liéu theo so dd yéu cau, nhép chon muc Calculation/Pre

sizing tir thanh menu.

-\l EW M Parameters Toaols 7

General charackeristics. ..
Power sum, .,
Calculate. .. Eg FS

Hop thoai Calculation xuét hién nhu sau:

Ci TR

w — Calculation E

Calculating... [ CHIEU SANG )

Fotin il 1 CHEL il

" é‘) o
Nhu vay, co ban mang dién da dugc tinh toan hoan chinh sau khi phﬁn mém
chay tinh toan két thic.
Doi v6i nhitng mang dién it phan tir thi nén tinh theo cac nay dé uéc luong
mot cach nhanh nhat. Phuong phép tinh toan timg budc nén ap dung cho nhiing

mach co6 nhiéu tai va mang nhi€u phan tu phuc tap.

4.5. Phéi hop dic tuyén bao vé ciia CB, may cit
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Pé kiém tra kha nang tac dong chon loc gitra cac CB bao vé can so sanh cac
duong cong dic tuyén thoi gian tac dong theo dong dién qua CB. Tur d6 ¢o su lua
chon thiét bi bao vé mat cach chinh xac cho cac mach dy an caa minh.

Trong bai nay, mudn kiém tra lai cac thiét bi bao vé hay CB, may cat da
chon nhu vay ¢ théa man véi yéu cau cia mang thiét ké hay chua bang cach lan
luot xét cac duong dic tuyén gitta CB caa nhanh so dd ngudn va CB cua nhanh
so d6 can kiém tra.

4.5.1 Kiém tra thiét bi déng cat ciia ngudn véi nhanh so dd phan xwéng 1

Xét duong dic tuyén gitra CB ngudn va CB cua nhanh so d6 phan xuong 1.
Nhap chuét vao nhanh so @6 phan xudéng 1, nhanh so d6 duoc chon hién mau do.
Can Zoom 16n so dd dé co thé thay duoc dong dinh mirc cua tai (1b).

Di chuyén con tr6 dén thanh menu nhip chon Tool/Cueve
comparision...hay nhan phim F6, hoic nhap vao biéu tugng Launch curve
comparision trén thanh cong cu.

I |Ir ize |8 | Ity
L

=1
Launch curve comparizon

B2
|
03 I
[
PHAN XUONG 1
Ks=1.00
C3 Ib=0.0 A
|
Ku=0.8
L3 Ib==36§.85 A
P=200°00 kW
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Hop thoai so sanh duong cong dic tuyén Curve comparision xuat hién voi
duong mau do 1a dic tuyén cua CB bao vé nhanh phan xuong 1. Budng mau xanh
la dac tuyén CB ngudn.
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EEEE T = [ma
R Ot - ST P a25 1 Ca 0, | e IW
1 1L oo - b

1000 | . Loixin ]G]

i In: W I:“II
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r — gt 10.00 8 1 ][]
Pic tuyén x::fﬁ/;/ \ [ L]
qu;i tél \}%\\ LLELE ST TS I:“:I

= i Inzt: WDD

10

o

i q""l_,_,_.--""'"d_ﬂr'-r-'-
0.1 Pac tuyén -"//

i

ngin mach

T il
0.0 l |
100

1 10

OO 10D LN

Trén cac danh muc Long time, short time va Instantaneous, cho phép nhap
chon vao cac nat (-), (+) dé hiéu chinh cac vi tri théng sé thoi gian va dong dién
tac thoi, dua dang dudng cong dac tuyén vé tri s6 tdi uu cho may cit hay CB
nhiam dam bao tinh chon loc.

Theo tinh toan & nhanh so dd phan xuong 1, dong dién tong cua so do:
1b=379.85A. Do d6 s& hiéu chinh dong cit Ir=380A, thoi gian cat tr=120s (khi
gia tri trong 6 bi mo di thi khdng chinh dugc) dbi véi CB hay may cat ¢6 dong
dinh muic IN=400A.

4.5.2 Kiém tra thiét bi dong cat ciia nguén véi nhanh so @6 chiéu sang

Tién hanh cac budc twong tu dé kiém tra bao vé cho dén. Do dén sir dung
dién 1 pha dugc bao vé bang cau chi nén c6 duong dic tuyén nhu moé ta véi dong
dinh mac qua cau chi 1a 20A, trong khi dong qua dén 1a 16.30 A. néu khong mudn
loai cau chi co dic tuyén nay thi nhap chon phim Add a curve dé chon nhanh mét
loai cau chi thay thé.
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HIEU SANG
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D9 -1+ CHIEU SANG
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Ky=0.9

£ Ib+16.30 A
P=3.58 kW
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Mot danh sach duoc liét ké ra cac loai cau chi, CB. Chon muc Fuse va tim
loai tuong trng 20A, lac @6 trén hop thoai sé co6 thém duong cong maéi nhap vao.
Dua vao s lidu cia dudng cong nay co thé thay thé cau chi trén so dd dé dic

tuyén nhu mong mudn.
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Display a curve H

Range : Circuit-breaker : Trip unit: :  Rating : m
Multid 6 B NI e——
Compact aM 2 Cancel
Masterpact 25
GY 20
Integral 15%
[ — i
b —
i .
Duéi day 1a 2 m6 hinh : trudc va sau khi thay thé cau chi
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Dé kiém tra cac CB bao vé khac ciing tién hanh cac budc tuong tu.
4.6. Hién thi két qua tinh toan
Sau khi tinh toan, hiéu chinh lai toan bo mang dién cta so do, dé xem tat ca
cac két qua cua mang dién thiét ké, nhap chon biéu tuong Display calculation
results trén thanh céng cu hoic nhap chon Calculation/results...tir thanh menu

cua chuong trinh.
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éﬂ-? (o=l Ee N Parameters Tools 7

) | e

(= h.xl

s

izeneral characteristics, ..

Power zum. .,

Pre-sizing [
Calculate. .. F5

Update calculations shift+F5

Display calculation resuts] . N

Man hinh két qua tinh toan calculation results xuat hién. Trén man hinh nay
s& hién thi cac sb liéu két qua theo dung véi yéu cau da thiét dit cho so dd. Bang
két qua tinh toan nay cho biét cac théng sb cua thiét bi can lya chon, dong thoi
dwa vao bang két qua tinh toan c6 thé nhin thay cac diém sai can phai hiéu chinh

lai cho phu hop.

O phia trai ctia hop thoai hién thi cdy thu muc cua so @6 hé théng. Néu can
xem két qua cua nhanh so dd nao, chi can double click vao nhanh thu muc d6 va

két qua caa nhanh so d6 d6 sé& hién thi.

Bang két qua hién thi dudi day 1a cua nhanh thu muc ngudn

alculation results

Circuit :
paresT
ety ESim

s = 1N

ource :

retresm
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fretresm im pecdsnoes:

ransfarmer :
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ind of concludore:
izing constraint: overload

TRAM ( T1-C1.01) - Calculated
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Resigtanoe B
Inductances xt:
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B30 kWi
Star-Diedta

Resigtancs Ri:
Indudtance xt:
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S0m
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HLPE
Copper

0037 mihm
0.3188 mOhm
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Shift-circult vt

34335 mOhm
9 G026 mohm

Instalation methodd:
Mumber Of leers
M of sddiiions jained drouts 0
Arrengoment of concuctors Flat tauching

Carredtion ([ Temperaure  Ingalaion method xMNeutrd x Grouping = User Praedion ) :

1.00 31,00 <1 .00 = 0,90 :1.00 f1.00 = 0.90

B30 B,
4.00%
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CEM (mm=) Theordical used |7 [“dtage drop [uptream Jcircut [ dowenst. |
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Calculation results:

lzcupstr. | Ik3max Ik2max kA max 1k2min 1k min =T
(7] 225075 95700 21. 4152 7. B B
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Circuit breaker:
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Fesuls of cakliations as per UTE CT3-000 (CENELEC ROS4-003).
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KET LUAN

Qua qua trinh nghién ctru, tim hiéu trén mang Internet, cac tai liéu k¥ thuat
ctia cac hang em da hoan thanh db an trén. Vé co ban, dé tai trén da gidi thidu cac
khai niém vé hé thong tu dong hoa quan 1y toa nha, cic san pham cla cac cong ty
chuyén vé ty dong hoa toa nha...tir d6 thdy ring viéc ap dung ty dong hoa cho
vi€c giam sat, theo ddi va bao vé toa nha la rat can thiét d6i véi cac cong trinh 16n
ctia chiing ta. Hé thong tu dong hoa tod nha dem lai sy thuan tién cho viéc van
hanh toa nha, khong nhing thé no con dem lai su tiét kiém vé tiéu thu niang lugng,
gilp toa nha than thi¢n vé1 moéi truong.

Két qua ma chung ta nhan thdy qua dé tai trén d6 1a sy phat trién khong
ngung cua E:éc hﬁpg 16n trong linh vyc ty dong hoa &p dung cho t‘oé nl}él. Gi0o
day viéc diéu khién cac thiét b tu dong hoa toa nh?él daco céchhén mém chuyén
dung, giao dién do6 hoa gitp ngudi van hanh c6 thé thao tac dé dang .

Tuy vay, do thdi gian nghién ctru va trinh d6 con han ché nén khong tranh khoi
nhiing sai s6t, nham 14n .Em mong nhan dugc nhiing gop y cua cac Thay va céac
Co cung cac ban dé ban dé tai cia em duoc hoan thién hon.

Trude khi két thiic dé tai, em xin giri 16i cam on chan thanh dén thay Nguyén
Thai Vinh , nguoi di tan tinh hudéng dan trong sudt qua trinh em 1am dé tai.Em
cling xin cam on dén cac thay cd, cac ban d4 gilp d& em rat nhiéu trong thoi gian
qua.
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