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TOM TAT

Tén dé tai : “Thiét ké h¢ théng diéu khién, gidm sdt va qudan Iy ning lwong cho nha
mdy sin xudt bao bi”
Sinh vién thuc hién: Pham Xuan An S6 the SV: 105200441
Tran Van Hién 105200447

Lép : 20TDHCLC3
Noi dung tém tit cta dé tai :

Dé tai “Thiét ké hé thong diéu khién, gidam sat va quan Iy ning lweng cho nha
Mmay san xuit bao bi” tap trung vao viéc tng dung nén tang WinCC Unified dé xay
dung hé théng BMS (Building Management System) cho nha may san xuat bao bi Tetra
Pak. Pham vi dé tai duoc thiét ké dé diéu khién va giam sat hé thong diéu hoa khdng khi
(HVAC), ddng thoi dugc tich hop phan hé quan 1y ning lwong (EMS — Energy
Management System) gidp theo déi, phan tich va ti vu hoa muc tiéu thu ning luong
trong nha may. bé tai khdng chi gép phan nang cao hiéu qua van hanh va tiét kiém chi
phi ning lugng, ma con tao nén tang cho viéc trién khai cac md hinh nha may théng
minh, hudng dén muc tiéu chuyén doi s6 va sé hoa nha may.
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DAl HOC DA NANG CONG HOA XA HOQI CHU NGHIA VIET NAM
TRUONG PAI HQC BACH KHOA Doc 1ap - Ty do - Hanh phuc
KHOA DBIEN

NHIEM VU PO AN TOT NGHIEP

TT | Ho tén sinh vién S6 thé SV Lép Nganh
K¥ thuat diéu khién
va Tu dong hoa

1 | Pham Xuan An 105200441 | 20TDHCLC3

K¥ thuat diéu khién

2 | Tran Vin Hién 105200447 | 20TDHCLC3 ; A )
va Ty dong hoa

1. Tén dé tai ludn van: Thiét ké hé thong diéu khién, gidm sat va quadn Iy nang leong

cho nha mdy sdn xudt bao bi
2. Dé tai thue dién: O C6 ky két théa thudn so hivu tri tué doi véi két qua thiee hién

3. Cdc 50 liéu va dir liéu ban dau:

4. Ngi dung cdc phan thuyét minh va tinh todn:

a. Phan chung:

TT | Ho tén sinh vién Noi dung

- Lén y tudng va chon dé tai

1 Pham Xuan An |- Tim hiéu vé nha may Tetra Pak

- Tim hiéu vé hé thong BMS

- Tim hiéu vé hé théng HVAC bao gém Chiller, AHU,
FCU, Cooling Tower...

2 Tran Vin Hién - Tim hiéu Vé hé théng quan 1y ning luong

- Tim hiéu vé WinCC Unified
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b. Phan riéng

TT

Ho tén sinh vién

N¢i dung

Pham Xuan An

Xay dung quy trinh cong nghé cho hé thong Chiller
va AHU

Lua chon kién tric, so dd mang hé théng

Tinh chon c4c thiét bi, 1én danh sach thiét bi du 4n
Thiét ké hé thong diéu khién

Viét chuong trinh diéu khién cho hé théng HVAC
Dua dir liéu 1én Internet

Tran Van Hién

Xay dung hé thong quan 1y ning lwong cho nha may
Xay dung mo6 hinh quén 1y nang lugong

Viét chuong trinh quan 1y ning luong

Lén y tudng phac thao giao dién web thong qua
Figma

Thiét ké giao dién giam sat Web cho hé thong HVAC
Thiét ké giao dién quan 1y ning luong

5. Cdc ban vé, do thi (ghi ré cdc logi va kich thuéc ban vé):

a. Phdn chung:

TT

Ho tén sinh vién

Noi dung

Thiét ké ban v& nguyén 1y AHU cho ca nha may
Thiét ké ban vé nguyén 1y cua h¢ thong Chiller

b. Phan riéng:

TT | Ho tén sinh vién Noi dung
1 | Pham Xuan An Thiét ké ban v& Wiring (A3)
2 | Tran Van Hién Thiét ké Layout bd tri thiét bi trong ti (A3)
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6. Ho tén nguoi huéng dan:

Ho tén nguoi hwong din:

Phan/Néi dung:

TS. Ng6 PBinh Thanh

KS. Tran Quang Pht

Theo ddi va hudng dan trong sudt qua
trinh thuc hién dé tai
Cung cap céc tai liéu lién quan dén dé

tai

7. Ngay giao nhiém vu ludn van: 20/02/2025

8. Ngay hoan thanh ludn vin: 10/06/2025

Truwéng Bo mon Tu dong hoa

TS. Giap Quang Huy

Ha Noi, ngay 10 thang 06 nam 2025

Ngwoi hwong dian

TS. Ngo6 Dinh Thanh
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DAl HOC PA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG PAI HOC BACH KHOA boc 1ap - Tu do - Hanh phic
KHOA PIEN

PHIEU KIEM SOAT TIEN PO LAM PO AN TOT NGHIEP

TT | Ho tén sinh vién S6thé SV | Lép Nganh

1 | Pham Xuan An 105200441 | 20TDHCLC3 | K thuatdieukhien va
Tu dong hoa

2 | Trin Van Hién 105200447 | 20TDHCLC3 | K thuat dicu khien va

Tu dong hoa

Tén dé tai dé an: “Thiét ké h¢ théng diéu khién giam sat va qudn Iy ndang lweng cho
nha may sdn xudt bao bi”.

GVHD: TS.Ng6 Pinh Thanh CBHD: KS.Tran Quang Phu
Pon vi: ESTEC

idn NGz Khéi lwong GVHD
van Ngay Pa thuc hién(%) Tiép tuc thyc hign(%) | Ky tén
1 | 11/03/2025 |- Nhan dé tai - Nghién ciru de tai, doc
hiéu cac tai liéu di kem
15/03/2025 |- Tim hiéu cac dé tai twong tu |- Xac dinh myc tiéu, dinh
2 va ung dung huéng cu thé cho dé tai
20/03/2025 |- Duara phuong an thiét ké, |- Viét bao cao chuong 1
phan chia céng viéc can thyc |- Tim hiéu vé nha may
3 hién. Tetra PAK ‘
- Tim hiéu phan mém Tia
Portal, WinCC
Unifiled, Figma
01/04/2025 |- Hoan thanh bao céo chuong |- Viét bdo cdo chuong 2
1. - Phﬁc hoa giao dién hé
- Hiéu duoc chic ning, tng thong trén Figma
dung phan mém Tiaportal, |- Nghién cttu ve quy trinh
WinCC unified, Figma cong ngh¢ h¢ thong
- Hiéu dugc nhu cau vé chat Chiller ‘
4 lwong khéng khi cho nha - Nghién ctu ve quy trinh
may céng nghé hé thong
AHU
Duyét lan 1: Panh gia khbi luong hoan thanh......% :
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Puoc tiép tuc lam DPATN O Khéng duoc tiép tuc thuc

hién DPATN [
15/04/2025 |- Hiéu duoc quy trinh cong - Thiét ké luu do thuat
cdng nghé hé thdng Chiller toan
- Hiéu duoc quy trinh cdng - Lap trinh hé thng trén
cdng nghé hé théng AHU Tia Portal.
- Khao sat mat bang va
5 tinh toan l4p dit cac
thiét bj
- VE& bang vé Layout,
Wiring.
- Xac dinh m6 hinh phan
cap cho hé thong
25/04/2025 |- Hoan thanh dugc luu dd - Tinh chon cac thict bj
thuat toan. co trong h¢ thong.
- Thuyét minh so d6 diéu - Nghién cau thiet ke hé
6 khién cho hé théng thong diéu khién cho
toa nha
- Lén phuong an bd tri ta
dién
05/05/2025 |- Hoan thanh bao cao chwong |- Vit bdo cdo chuong 3.
2. - Thiét kéqhé thong BMS
- Hoan thanh chuong trinh dieu khien HVAC cho
7 diéu khién cua AHU nha may
- Hoan thanh phuong an b6 tri |- Xay dung Web Server
ta Thong qua phan mém
WinCC Unified
10/05/2025 |- Hoan thanh chuong trinh - Nghién cau phuong
diéu khién cua hé théng phap truyen thong.
Chiller - Viét bao cao chuong 3
- Hoan thanh cac thiét bi cho
8 hé thong
Duyét lan 2: Panh gia khdi lugng hoan thanh......% :
Puoc tiép tuc lam DPATN [ Khéng duoc tiép tuc thuc
hién DATN [
15/05/2025 |- Hoan thién bang vé Layout, |- Vi€t bdo cdo chuong 4
Wiring. - Xac th cau truc cua
- Hoan thién phuong an truyén | hé thong BMS
9 thdng - DPua dir liéu tur
- Hoan thanh béo céo chuong WebServer I1én Internet
3
20/05/2025 |- Lény tuong thiét ké mo hinh |- Lap trinh Tia Portal doc
giam sat nang luong su dung dir liu tor PAC3200.
10 dong ho do PAC3200. - Cach diéu khién dong

Hoan thanh bao cdo chuong
4.

co khong dong bo 3 pha
bang bien tan G120
Viét bao cao chuong 5
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27/05/2025 |- Doc dir lidu tir PAC3200. - Tim hiéu vé giai phép
- C4u hinh phan cing duogc quan 1y ning luong
11 cac thiét bi - Xuét bao céo Vvé dién
nang tiéu thu ra file
Excel
01/06/2025 |- Didu khién duoc dong khong |- Tien hanh dua dit liéu
ddng bo thdng qué bién tan lén HMI, giao dién tryc
quan qua WinCC
Unified caa hé thong
12 quan 1y nang luong.
Duyét lan 3: Panh gia khbi lwong hoan thanh......% :
Puoc tiép tuc lam DPATN O Khéng duoc tiép tuc thuc
hién DPATN [
- Viét bao cio chuong 5. - Tao céc gioi han canh
03/06/2025 |- Dua duogc dit liéu thé hién bao vé dién ndng
lén HMI, - Khac phuc sua 161 phan
13 - Hoan thanh chay thir mo Clng dé hoan thién hon.
hinh thuc hién lay mau dién |- Cho m6 hinh lay mau
nang tiéu thu tai cong ty tiéu thy dién nang.
ESTEC. - Nghién cuu hoan thién
thuyét minh.
10/06/2025 |- Quay video mé hinh
- Hoan thanh b&o cdo chuong
14 5
- Hoan thién thuyét minh.
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LOI CAM ON

Trong sudt qua trinh hoc tap, thuc hién va hoan thanh d6 an tét nghiép nay, chung
em di nhan duoc rat nhiéu sy hudng dan tan tinh cia cac th?ly co trong Khoa Di¢n, cac

anh/chi & cong ty ESTEC. Chung em xin duoc bay to 101 cam on chin thanh dén:

- Ban giam hiéu Truong Pai hoc Bach khoa - Pai Hoc Pa Nang, Khoa Pién da tao

moi diéu kién dé ching em thuc hién dé tai tot nghiép nay.

- Chiing em xin giri 16i cam on dén thay TS. Ngb Dinh Thanh - Giang vién bo mon
Tu dong héa da hét 1ong chi bao va gitp dd, tao diéu kién tot nhat dé chung em c6 thé
hoan thanh t6t D6 4n tot nghiép cta minh.

- Xin chan thanh cam on cac thay ¢ trong hoi dong bao vé, phan bién da c6 nhirng
gop ¥ dé dd an cua chiing em c6 thé hoan thién dd an tot hon.

- V& phia cong ty TNHH K§ thuat Cong nghé Pién Ty Pong Bién Pong (ESTEC),
ching em xin chan thanh cam on anh Tran Quang Phu va tit ca cac anh chi khac trong
cong ty da hudng dan, chi bao tan tinh, tao nhitng diéu kién t6t nhat dé giup em hoan
thanh t6t D6 an tot nghiép, cac ki nang, kinh nghiém quy bau trong ky thuc tap tot nghiép

cling nhu d an tot nghiép nay.
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CAM DOAN

Chung t61 xin cam doan:

1. Nhimng ndi dung trong dd an nay 1a do chdng t6i thuc hién dudi sy huéng dan tric
tiép cua thay TS. Ngb Dinh Thanh va KS. Tran Quéang Phu.

2. Moi kién thirc va tai liéu trong qua trinh thyc hién dd 4an nay da dugc chi rd nguén
gbe.

3. Moi sao chép khong hop 18, vi pham cac quy ché dao tao hay gian tra, chung toi
xin chiu hoan toan trach nhiém.

Sinhvién 1 Sinh vién 2
(Chir ky, ho va tén sinh vién) (Chir ky, ho va tén sinh vién)
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DANH SACH CHU VIET TAT

Chir viét tit | Giai nghia tiéng Anh Giai nghia tiéng Viét
BMS Building Management System | Hé thong quan 1y tda nha
PLC Programmable Logic B didu khién logic 1ap trinh duoc
Controller
HMI Human Machine Interface Giao dién nguoi — may
Heating, Ventilation and Air | Hé thdng sudi, thong gié va diéu
HVAC O A A ]
Conditioning hoa khong khi
CH Chilled May lam lanh nude
SWT Supply Water Temperature Nhiét 46 nudc cap
RWT Return Water Temperature Nhiét d6 nudce hoi
AHU Air Handling Unit B0 xu 1y khong khi
FCU Fan Coil Unit Dan quat — dng gid
CT Cooling Tower Thap giai nhiét
DDC Direct Digital Control Diéu khién s6 truc tiép
Proportional—Integral— B6 diéu khién ti 1& — tich phan — vi
PID o .
Derivative phan
loT Internet of Things Internet van vat
Al Artificial Intelligence Tri tué nhan tao

SVTH: Pham Xuan An-Tran Van Hién ~ GVHD: TS.Ng6 Dinh Thanh CBHD: KS.Tran Quéng Phti Xviii




Thiét ké hé théng diéu khién, giam sat va quan ly nang liwong cho nha may san xudt bao bi

MO PAU

1. MUC PiCH THUC HIEN PE TAI

Nha may Tetra Pak 14 nha may san xuét bao bi vo tring dau tién tai Viét Nam. Nha
may chuyén san xuit bao bi cho thyc phdm va d6 udng dang long. Tetra Pak da dat duoc
nhiéu chirmg nhan cao vé an toan thuc pham, nhw BRCGS hang AA+. Vi vdy, mdi truong
san xuét trong nha may 1a yéu t6 vo cing quan trong.

Vén dé dit ra 0 day la: “Lam thé nao dé dam bao moi truong san xuét ludn dat
chuan?” xuét phat tir thuc tién d6 dé tai cia nhém dugc dua ra véi trong tim 1a xay dung
hé théng diéu hoa khong khi (HVAC) cho nha mdy.

2. MUC TIEU PE TAI

Muc tiéu chinh cua dé tai 1a tng dung hé thong diéu khién toa nha (BMS) nhim
thiét ké hé thong diéu khién, giam sat va quan 1y nang luong cho hé thdng HVAC trong
nha may Tetra Pak, tir 46 gop phan t6i wu hoa van hanh, dam bao chét luong moi trudng
san xuét va tiét kiém chi phi nang luong cho nha may.

3. PHAM VI VA POI TUQNG NGHIEN CUU

Pham vi dé tai tap trung vao x4y dung hé théng quan 1y ning lugng va diéu hoa
khong khi trong nha may Tetra Pak, bao gdm céac thanh phan nhu: hé thong Chiller,
AHU (Air Handling Unit), FCU (Fan Coil Unit), Cooling Tower.

Céc thiét bi trong md hinh quan Iy niang luong nhu: déng ho dién ning PAC3200,
bién tan G120, dong co khong dong bd 3 pha, PLC S7-1500, man hinh HMI Simatic
Unified Comfort Panel.

4. PHUONG PHAP NGHIEN CUU
Dé tai sir dung cac phuong phap sau:

> Ung dung kién thitc chuyén nganh da duoc hoc tai truong.

> Nghién ciru tai liéu k¥ thuat lién quan dén hé thong BMS, HVAC va EMS.
» Khao sat va phan tich h¢ théng thuc té tai nha may.

> Thiét ké mo hinh mo phong va kiém ching.
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Thiét ké hé théng diéu khién, giam sat va quan ly nang liwong cho nha may san xudt bao bi

5. CAU TRUC CUA PO AN TOT NGHIEP
Db an gdm 5 chuong chinh, cu thé nhu sau:
Chuong 1: B6i canh va dong lwc thye hién dé tai

Trinh bay tong quan vé hé théng BMS, HVAC va vai trd ctia n trong nha méy Tetra Pak,
tir d6 dwa ra 1y do chon dé tai va giai phap.

Chuong 2: Nghién ctru va xay dung hé théng HVAC cho nha may Tetra Pak
Trinh bay quy trinh c6ng nghé diéu khién cta hé thong HVAC
Chuwong 3: Thiét ké phan dong luc cho hé thong

Mo ta tong quan cau hinh cta dy an, so d6 két noi cac thiét bi dugc sir dung va cac ban

v€ thi cong.
Chuong 4: Thiét ké h¢ thong diéu khién

Gi6i thiéu cau tric diéu khién ctia hé théng BMS, x4y dung chuong trinh diéu khién, thiét

ké giao dién Webserver bang phan mém WinCC Unified, va tich hop dir liéu 1én Internet.
Chuong 5: Xay dung h¢ théng quan ly ning lwong

Trinh bay giai phap giam sat, thu thap va phan tich dir liéu nang lugng trong nha may va

xay dung mo hinh quén ly nang lugng.
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Thiét ké hé thong diéu khién, gidm sat va qudn 1y nang lwong cho nha mdy san xudt bao bi

Chuong 1: BOI CANH VA PONG LUC PE TAI

1.1 Tam quan treng cia viéc sir dung ning lwong cong nghiép

Trong bdi canh hién nay, khi tbc 6 cong nghiép hoa, d6 thi hoa ngay cang cao,
nhu cau sir dung niang luong trong cac nha may, xi nghiép, trung tim logistics va céac
cong trinh cong nghiép hién dai dang khong ngimg gia ting. Mot phan 16n ning luong
tiéu thu trong cong nghiép khong chi danh cho van hanh thiét bi san xuat ma con cho
cac hé théng phu tro, dic biét 14 hé théng HVAC (Heating, Ventilation and Air
Conditioning — hé théng sudi, thong gid va diéu hoa khong khi).

Theo thdng ké, hé thong HVAC c6 thé chiém dén 30% tong muc tiéu thy dién nang
trong cac nha may. Tuy nhién, & nhiéu noi hé théng nay van chua dugc toi wu vé mat
van hanh, diéu khién chua theo thoi gian thyc hoac chua tuong thich véi nhu cau st
dung thuc té, dan dén tinh trang lang phi ning luong, ting chi phi van hanh, va gy ap
luc 1én hé théng dién.

Lighting System

10%

Production system
40%

Hinh 1.1 Biéu d6 dién hinh muc tiéu thy ning luong
Trudce thuc trang do, viéc ung dung cac gidi phap cong nghé tién tién nham kiém
soat, gidm sat va tdi wu hoa hoat dong tiéu thu nang lugng 1a nhu cau cép thiét. Mot
trong nhiing giai phap néi bat hién nay 1a trién khai hé thong BMS (Building
Management System) — mdt hé thong diéu khién va quan 1y toa nha thong minh, cho
phép kiém soat tap trung, ty dong hoa hoat dong ciia cac thiét bi tiéu thu ning luong,
dac biét la hé théng HVAC. Viéc ing dung BMS trong diéu khién HVAC khong chi giup
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Thiét ké hé théng diéu khién, giam sat va quan ly nang liwong cho nha may san xudt bao bi

diéu chinh linh hoat, ma con nang cao hiéu qua str dung nang luong, giam thiéu ton that,
kéo dai tudi tho thiét bi va han ché phat thai khi nha kinh. Pong thoi, hé théng BMS
cling déng vai trd 1a nén tang k¥ thuat quan trong cho viéc chuyén dbi sé nganh cong
nghiép, s6 hoa nha may.

1.2 Tong quan vé hé théng BMS trong nha may

1.2.1 Gidi thigu chung vé hé théng BMS

BMS 14 viét tit cia cum tir Building Management System — Hé thong quan 1y toa
nha 12 mot hé théng dong bd cho phép diéu khién, giam sat va quan 1y moi hé thong k§y
thuat trong toa nha nhu hé théng chiéu sang, hé théng dién, hé théng cung cép nuoc,
diéu hoa thong gid, canh bao moi truong, an ninh, bao chay - chita chay v.v..., ddm bao
cho viéc van hanh cac thiét bi trong toa nha hoac nha may dugc chinh xéc, kip thoi.

% Céc tinh niing dién hinh ciia hé thong BMS gom c6:

v Cho phép cac thiét bi thong minh trong toa nha hoat dong mdt cach déng bo,

chinh x4c theo dung yéu ciu cua ngudi diéu hanh.

v' Cho phép diéu khién cac ung dung trong toa nha thong qua cap diéu khién va

giao thirc mang.

v' Kétndi cac hé théng k§ thuat trong tda nha qua cong giao dién mé ctia hé théng

v6i cac ngdn ngit giao dién theo tiéu chuan qudc té.

v Giam sat moi treong khong khi, moi trudng lam viée ciia con ngudi

v' Canh bao su cd, duara nhiing tin hi¢u canh béo kip tho.

v' Hé théng BMS linh hoat, ¢ kha ning mé rong véi cac giai phap sin sang dap

g v4i moi yéu cau.
1.2.2 Cdu truc, Xu hwéng va twong lai ciia hé thong BMS trong nha may

Céu tric hé thong BMS trong nha may cong nghiép dong vai tro vo cling quan
trong trong viéc quan 1y va diéu khién cac hé théng k¥ thuat ctia nha may. BMS 1a mot
hé théng tu dong hoa thong minh, tich hop nhiéu thiét bi va cam bién dé giam sat va
diéu chinh cac yéu té méi truong trong toan b nha may.

Trudc day, nhiéu hé théng BMS dugc trién khai theo phuong thirc két ndi truc tiép
dén ting thiét bi hodc hé théng con trong nha may nhu: HVAC, dén chiéu sang, hé thong
bao chay, CCTV, thiét bi do dién nang, UPS, kiém soat ra vao... Mic du phuong phap
nay c6 thé dam bao tinh két ndi day du, nhung gy ra nhiéu han ché:

e Ting s6 luong két ndi vat 1y, day dan.
e Chi phi lap dit va bao tri cao.
e Khé mé rong, tich hop thém thiét bi mai.
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e Khoé dat dugc kha ning giam st va diéu khién tap trung toan dién.

- =7z
LIGHTING —== =% )
ELECTRICAL CONTROL GRMS Hvac
ce SYSTEM s ST FIRE ALARM
i FIRE ALARM
x T ¢+ T nurs el LIGHTING
e e n il
-
BUILDING NETWORK . s < = : y
S ’ E 4
¢ ELECTRICAL
Hvac L A

a

. c‘ocffi‘é‘z B
SYSTEN

Hinh 1.2 Hiéu dung vé cau trac BMS trong nha may

Hién nay, cau traic BMS dang chuyén sang kiéu két ndi phan tang thong qua mang

toa nha (Building Network), trong do:

BMS chi két ndi truc tiép véi cac hé thdng quan trong nhu HVAC dé dam bao kiém
soat chinh xac. Cac hé théng con lai (bao chay, chiéu sang, CCTV, do dién, UPS, GRMS,
kiém soat truy cap...) s& két ndi dén mot mang trung gian do 14 Building Network, sau

d6 tich hop vao BMS thong qua giao thtic truyén théng chuan. Cach lam nay giup:

e Ting tinh linh hoat, dé dang mo rong va tich hop.
e Giam chi phi trién khai va bao tri.

e Ting cudng kha ning quan 1y tap trung va toi ru héa van hanh.

e Tao diéu kién ing dung céc giai phap Al IoT trong nha may thong minh.

Controlling
Operations

Chillers

FCU

Boilers

2

Workstation

- ? ?

Orive

Server

Operator Control Room

Management
Operations

Hinh 1.3 C4u trac cua hé théng BMS cho nha may
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Thiét ké hé thong diéu khién, gidm sat va qudn 1y nang lwong cho nha mdy san xudt bao bi

1.3 Téng quan vé hé¢ HVAC

HVAC 1a viét tat cia cum tir Heating, Ventilating, and Air Conditioning (Hé thdng
suoi am, thong gié va diéu hoa khong khi) goi chung 14 hé thdng diéu hoa khong khi.
Cac thiét ké cta hé théing HVAC duoc dya trén nhitng nguyén tic truyén nhiét, nhiét
dong luc hoc va co hoc chét long.

Muc dich cudi cing ctia hé thong 13 tao ra mot khong gian véi nhiét do, chat lugng
va d6 am khong khi dat tiéu chuan, nham dam béo diéu kién tién nghi va an toan cho
con ngudi cling nhu bao vé cac thiét bi, vat liéu bén trong khong gian do.

DUCTWORK

COOLING
DAMPER TOWER HEATING
COOLING UNIT.

Hinh 1.4 Hé thong HVAC dién hinh

Céc thanh phan chinh phuc vu cho qué trinh 1am lanh trong hé thong HVAC bao
gom:
- Chiller (May lam lanh nudc)
- Cooling Tower (Thép giai nhiét)
- AHU (Air Handling Unit — Bg xu 1y khong khi trung tam)
- FCU (Fan Coil Unit — Dan lanh cuc bg)

1.3.1 May lam nwoc Chiller

Chiller 1 thiét bi san xuat nudc lanh dé cung cap cho cic tai lam mat cta cong
trinh. Chillers thuong duoc lap dit trong cic toa nha cao tang, trung tim thuong mai,
nha may cong nghiép hodc cac cong trinh cé nhu cau diéu hoa khong khi 16n.

Heé théng Chiller thuong duoc biét dén 14 hé thong diéu hoa khong khi trung tam.
Ngoai viéc tao nudc lanh dé 1am mat khong khi, Chiller cting c6 thé dugc sir dung trong

mot sb ung dung cong nghi¢p, nhu lam lanh thuc phrflm hodc san xuat.
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Thiét ké hé thong diéu khién, gidm sat va qudn 1y nang lwong cho nha mdy san xudt bao bi

May nén Pong co.,

IBéng diéu
khién

B khéi
déng

Hinh 1.5 C4u tao cta chiller giai nhiét nudc

Phén loai Chiller: Chiller giai nhiét khong khi va Chiller giai nhiét nudc
Trong du 4n nay st dung Chiller giai nhiét nuéc nén nhom sé trinh bay chi tiét vé chiller
giai nhiét nudc

¢ Nguyén ly hoat dong ctia Chiller giai nhi¢t nuéc

Ap dung su chuyén dbi 1y tinh trang thai vat chat: hoi nudc ngung tu thanh long,
1ong ngung ty thanh ran, rin sang long sang khi thi qua trinh sé thu nhiét: ttrc 1a 13y nhiét
moi trudng xung quanh 1am cho méi trudng xung quanh bi mat nhiét va lanh di. Nguoc
lai qua trinh do sé 1a toa nhiét.

Hé thong 1am lanh ap dung co ban vé qua trinh 1ong sang khi (qua trinh bay hoi)
dé thu nhiét xung quanh méi trudng va lam cho méi trudng lanh di (gas lanh 1ong bay
hoi, thu nhiét tir nudc 1am nude bi mat nhiét va lanh di theo yéu cau sir dung).

Sau d6 qué trinh nguoc lai: gas trang thai hoi 4p suat thap dugc nén tir may nén
gas lanh. Qua may nén thi gas trang thai hoi ap suit cao, duoc giai nhiét (tir cooling
tower hodc dan 6ng dong gi6 thoi qua thu nhiét) sé chuyén hoan toan sang long tré thanh
mot chu trinh kin. Gitra 2 trang thai gas 16ng va gas hoi duoc diéu chinh bang van tiét
luu gas.

1.3.2 B¢ xwr ly khdng khi AHU

AHU 13 mot thiét bi trao d6i nhiét va xur Iy nhiét 4m, tao d6 sach cho khong
khi.AHU 13 mot bd phén trong hé théng HVAC, c6 thé coi né 1a dau nio ctua hé thong

nay.
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Thiét ké hé thong diéu khién, gidm sat va qudn 1y nang lwong cho nha mdy san xudt bao bi

/— Heating Coil
a

'/ — Cooling Coil

. /— Plenum
Outside Air '

Filter

Return Air

Fan —/

Supply Air

Hinh 1.6 C4u tao cia AHU

Céu tao hé théng AHU thudng dugc 1ap ghép tir nhiéu module nhu sau: Budng hoa
tron, Bo loc khi, Dan trao ddi nhiét va Hop quat. Dac biét trén buéng hoa tron s€ c6 2
clra gén van diéu chinh, 1 cira 14y gi6 twoi, 1 ctra nbi véi dudng hoi gio.

Thong thudng khi lya chon AHU ngudi ta sé thiét ké sao cho phul hop véi yéu cau
clia timg cong trinh. Tuy nhién n6 thudng cd cdu tao chung bao gom: Quat gid, Dan gia
nhiét, Dan lanh, B6 loc khi va V6 bao vé.

% Nguyén ly hoat dong

Khi can dap ing nhu ciu ciia tai van cip nudc lanh s& mé cho nudc lanh chay qua
dan trao d6i nhiét dé 1am lanh khong khi khi nhiét d6 & khu vyc can 1am lanh cao hon
so v&i mirc nhiét do cai dat. Pén khi khong khi [am cho nhiét o trong khu vuc dé thép
hon so v&i mirc nhiét ¢ nhur da cai dat ban dau thi van nay s& dong lai. Sau d6 dong
nude lanh s& chay theo dudng Bypass dé vé Chiller.

Cung lac do, khong khi trude khi duge dua vao dan lanh AHU s€ dugc loc qua cac
bd loc thod va bd loc tai, chiing ta con goi nod 1a bd phan tién loc. Khong khi sau khi da
di qua hé thong loc s& dugce tiép xtic voi dan trao doi nhiét & bén trong hé thong AHU
va sau do6 no6 s€ tao ra khong khi lanh cho moi truong.

Tiép theo, khong khi s& di dén budng tudn hoan, va cudi cung, phan khong khi lanh
s& dugc thoi qua dudng dng gioé ciia hé thong HVAC dé di dén khu vuc can xir 1y khdng
khi. Murc nhiét do ctia khong khi dau ra sé phu thude vao tdc do cua quat gi6 va dugc
diéu chinh béi Valve nudc lanh. Thong thuong thi cac hé thong diéu hoa AHU duoc sir
dung chu yéu dé xir Iy so bo cho ludng khong khi chtr khong chinh xac mot cach tuyét
d6i. Néu mudn xtr Iy d6 4am mot cach chinh xac nhat thi ngudi ta s& sir dung thém hé

théng FCU tai ting khu vuc cu thé can thiét
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Thiét ké hé thong diéu khién, gidm sat va qudn 1y nang lwong cho nha mdy san xudt bao bi

1.3.3 Thap gidi nhiét
Thap giai nhiét (Cooling Tower) 1a thiét bi dung dé giai nhiét cho nuéc noéng sau
khi trao doi nhiét tai bd ngung tu cta Chiller. Vai trd cta thap giai nhiét 1a lam mat nudc
néng b'flng cach trao ddi nhiét gitta nudc va khong khi, sau d6 dua nudc da duge lam
mat tudn hoan vé lai Chiller dé tiép tuc 1am lanh.
R -

3
IRREES
-

Hinh 1.7 Thap giai nhiét nudc

% Nguyén ly hoat dong:

Nudc nong tir bd ngung tu cua Chiller duge bom I€n trén dinh thap gidi nhiét va
phun qua céc voi phun. Khi nuée roi xudng qua cac tim tan nhiét (Fill), khong khi tir
bén ngoai duoc quat cudng burc hiit vao thap va tiép xtc véi dong nude. Qua trinh bay
hoi mot phan nudc s& mang nhiét ra moi tredng ngoai, 1am giam nhiét do cia nudc.
Nuée sau khi dugc 1am mét s& chay vé bé chira & day thap va dugc bom tuan hoan lai
Chiller. Thap giai nhiét 1a thiét bi khong thé thiéu trong hé thong Chiller giai nhiét nudc,
gitp dam bao hi¢u suit 1am mat 6n dinh va tiét kiém nang lugng.

1.3.4 Dan lgnh cuc bg FCU

FCU (Fan Coil Unit) 1a thiét bi xir Iy khong khi cuc bd, thudng duoc sir dung dé
diéu chinh nhiét d6 va do am trong cac phong hodc khu vuc riéng bi€t, noi can diéu
khién nhiét d6 chinh xac hon so véi hé théng AHU

Hinh 1.8 Dan lanh cuc b FCU
SVTH: Pham Xuan An-Tran Van Hién ~ GVHD: TS.Ng Pinh Thanh CBHD: KS.Tran Quang Phu 9



Thiét ké hé thong diéu khién, gidm sat va qudn 1y nang lwong cho nha mdy san xudt bao bi

Nguyén ly hoat dong:

Khi ¢6 nhu cau 1am lanh, van cip nudc lanh s& md cho nudc lanh tir Chiller chay
qua dan trao doi nhiét cia FCU. Khong khi lanh dugc quat thoi ra ngoai lam mét khong
gian. Khi dat nhiét d0 cai dat van cép nuée lanh s& dong lai nudc lanh duoc dan vé
Chiller.

1.4 Pit van dé

1.4.1 Téng quan vé nha may Tetra Pak

Tetra Pak Binh Duong 1a nha may cua tap doan Tetra Pak dat tai Khu cong nghiép
Viét Nam - Singapore II-A (VSIP II-A), phuong Vinh Tan, thanh phd Tan Uyén, tinh
Binh Duong. Day 14 co so dau tién ciia Tetra Pak tai Viét Nam chuyén san xuat bao bi
gidy tiét trung phuc vu cho nganh thuc pham va dd udng, dap ung nhu cau thi truong
ndi dia ciing nhu xuat khau sang cac qudc gia thudc khu viee ASEAN, Uc va New
Zealand.

Hinh 1.9 Nha may Tetra Pak Binh Duong

Véi dién tich hon 100.000 m?, nha may duoc thiét ké hién dai, tich hop cong nghé
san xuat tién tién va tuan thi nghiém ngit cac tiéu chuan qudc té vé méi truong, ning
lugng va hiéu suit van hanh. Pic biét, nha may da dat ching nhan cong trinh xanh
LEED Vang (Leadership in Energy and Environmental Design), thé hién cam két manh
m& ctia Tetra Pak ddi v6i phat trién bén virng va st dung ning luong hiéu qua.

1.4.2 Vin dé dat ra

Nha may Tetra Pak, véi ddc thu san xuét bao bi gidy dung trong nganh thuc phdm

va d6 uong do d6 can duy tri cac di€u kién mdi truong nghiém ngat, dap ung céc tiéu
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Thiét ké hé thong diéu khién, gidm sat va qudn 1y nang lwong cho nha mdy san xudt bao bi

chuan qudc té nhu ISO 22000 vé an toan thuyc phdm va vé sinh méi trudong. Diéu nay
doi hoi hé théng diéu hoa khong khi va thong gid phai dam bao sach, vo trung kha ning
kiém soét nhiét 46, do am khong khi ¢ murc t6i wu.

Bén canh d6, qua khao sat thuc té cho théy dién tich xay dung cua nha may 1én
dén khoang 36.000 m?, dugc chia thanh nhiéu khu vuc chire nang nhu: khu san XUAt,
khu phu trg, khu vin phong va nha bao vé. Téng cong nha may c6 hon 200 phong véi
cAu tric va so dd bd tri chi tiét dugc trinh bay trong phu luc. Véi quy mé 16n va nhiéu
khu vuc nhu vay, viéc kiém soat méi truong lam viéc va tiéu thy nang lugng doi hoi mot
hé théng HVAC dugc thiét ké va diéu khién hiéu qua, thong minh va linh hoat.

Xuat phat tir thue té trén, dé tai “Thiét ké hé thong diéu khién gidm sdt va qudn Iy
nang lwong cho nha mdy san xudt bao bi” dugce xdy dung véi trong tim 13 hé thong
HVAC cho nha may. Muc tiéu cua dé tai 1a giai quyét bai toan vé diéu kién méi trudng
trong san xudt, t6i uu hoa viéc sir dung nang luong, nang cao hiéu qua van hanh huéng
t61 s6 hoa nha may.

1.5 P& xuét giai phap
Xuat phat tir thuc té vé yéu cau kiém soat mdi truong nghiém ngit, tiét kiém nang

lugng va quy mé 16n ciia nha may Tetra Pak, nhom dé xuét giai phap tng dung hé thong

BMS giam sat, diéu khién va toi wu hoéa van hanh hé théng HVAC mot cach hiéu qua.

Hinh 1.10 Giai phap phan mém cho hé thong

Trong dé tai nay chung em thuc hién 3 phan chinh nhu sau:

Phin 1: Nghién ciru va thiét ké hé thng HVAC bao gdm hé thdng Chiller va AHU

Phan 2: Thiét ké hé thong diéu khién va gidm sat trén nén tang Web Server cia
WinCC Unified.

Phan 3: Xay dung hé théng quan 1y ning lugng cho nha may va trién khai mo
hinh thuc nghi¢m.

SVTH: Pham Xuan An-Tran Van Hién ~ GVHD: TS.Ng6 Dinh Thanh ~ CBHD: KS.Tran Quang Phu 11



Thiét ké hé théng diéu khién, giam sat va quan ly nang liwong cho nha may san xudt bao bi

Chwong 2: NGHIEN CUU XAY DUNG HE THONG HVAC CHO NHA
MAY TETRA PAK

2.1 Yéu cau cdng nghé cia hé thong

< Pam bao diéu kién méi truong khong khi

- Duy tri nhiét 6, d6 Am, ap suét, luu luong gid va ndng do khong khi dat chuan.
- Pam bao chét luong khong khi phu hop timg khu vue sir dung.

< Thiét ké va van hanh h¢ théng

- Hoat dong on dinh 24/7, ¢6 du phong tich hop hé théng BMS giam sat tap trung
- Thiét ké toi wu, tiét kiém nang luong, dé bao tri va mo rong.

- Thiét bi chat luong cao, dat chuan quéc té, tudi tho cao, chi phi van hanh thép.
- Tich hop diéu khién tu dong theo méi trudng hodc lich trinh.

% Yéu ciu giam sat va diéu khién

- Giam sat hoat dong thiét bi: Chiller, AHU, bom, van, cam bién,...

- Canh béo su ¢, tu dong xur 1y va diéu khién wu tién theo mirc do quan trong.

- Theo déi ti€u thu nang lugng theo thiét bi va khu vuc.

- Giao dién tryc quan, dé sir dung va bao mat va luu lich st thay doi.

- HGO tro giam sat, didu khién tir xa nang cao hiéu qua quan ly.
2.2 So d0 nguyén ly ciia hé thong
Nha mdy sir dung hé théng diéu hoa khong khi trung tim Chiller két hop AHU,

FCU va CT dé cung cap nhiét do, d6 am, va do6 sach ctiia khong khi cho nha may.
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Thiét ké hé thong diéu khién, gidm sat va qudn 1y nang lwong cho nha mdy san xudt bao bi
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Hinh 2.1 So d6 nguyén ly
Nguyén ly hoat déng caa hé théng:

Chiller 1a thiét bi chinh, chiu trach nhiém tao ra nudc lanh. NuGe lanh nay dugc
bom boi bom nudce lanh dén AHU.
Tai AHU, nudc lanh dugce st dung dé 1am mat khong khi. Khong khi nay bao gém:
+ Khong khi tuoi (Fresh Air) duoc 13y tir moi trudng bén ngoai.
+ Khong khi hoi (Return Air) duge lay tir khu vuc san xuat.

Sau khi dugc lam mét va xur 1y trong AHU, khong khi dugc phan phéi tré lai khu
vuc can diéu hoa thong qua hé thdng dng gid cap (Supply Air). Qué trinh nay gitp duy
tri nhiét do, do 4m, va murc do sach theo yéu cau cua khu vuc san xuat.

Trong qua trinh hoat dong, Chiller st dung moi chét lanh dé hép thu nhiét tir nudc
lanh va sau d6 can thai nhiét ra ngoai moi trudong. Dé thuc hién diéu nay, hé théng s
dung nudc giai nhiét) duoc bom bang bom giai nhiét dén binh ngung cua Chiller. Sau
khi hép thu nhiét tir mdi cht lanh, nude nay dugc dua 1€n thap gidi nhiét noi nhiét dugc
thai ra moi trudng. Nudc d3 duoc 1am mat s& quay lai binh ngung dé tiép tuc chu trinh
giai nhiét. HE théng hoat dong theo chu trinh tuan hoan khép kin, ddm bao duy tri diéu
kién nhiét 4m va d6 sach on dinh cho khu vuc san xuét.

< Dir liéu thiét ké

T tai liéu vé nha may do cong ty Estec cung cap, dit liéu thiét ké ctia hé thong
nuéc lanh (Chiller) dugc tong hop nhu bang duéi day:
Bang 2.1 Thong sb k§ thuat cac hé thong nudce lanh (Chiller) trong nha may

Working

System Application Temperature Range Pressure
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Thiét ké hé théng diéu khién, giam sat va quan ly nang liwong cho nha may san xudt bao bi

Cw1i Laminator system 12°C - 16°C 1.5 bar
Secondary Refer to flowchart
(CW1 Sub) Laminator systems "21-M-79-1004" 1.5 bar
Cw2 HVAC system 7°C-17°C 1.5 bar
. 85°C - 30°C and
CW3 Air compressors 35°C _ 30°C 1.5 bar
Cw4 Shunt groups See flowcharts 1.5 bar
CW5 SafeLty system for See flowcharts 1.5 bar
aminator
CW6 AHU inside printers See flowcharts 1.5 bar

Trong nha may, hé thong nudc lanh Chilled Water dugc chia thanh nhiéu phan hé

phuc vu cho cac muc dich khac nhau nhu: hé thong can mang (CW1), hé théng may nén

khi (CW3), bo xur Iy khong khi bén trong khu vuc in 4n (CW6), v.v.

Trong dé tai nay chi tap trung vao hé thong HVAC, cu thé 13 phan hé CW2, duoc

thiét ké dé cung cap nudc lanh cho hé thong diéu hoa khong khi trong nha xudng.

Thong sb thiét ké ctia hé thong CW2 nhu sau:

e Tén hé thong: CW2 — HVAC system

e Dii nhiét @0 nuwéce lanh: 7°C (nudc cap) — 17°C (nudc hodi)

e Ap suatlam viéc: 1,5 bar

SVTH: Pham Xu&n An-Tran Vin Hién

GVHD: TS.Ng6 binh Thanh

CBHD: KS.Tran Quang Phii
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Thiét ké hé thong diéu khién, gidm sat va qudn 1y nang lwong cho nha mdy san xudt bao bi

2.3 Quy trinh c6ng nghé hé théng Chiller
2.3.1 So dé nguyén ly cia Chiller
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Hinh 2.2 So d6 nguyén 1y hé thong Chiller

2.3.2 Thuyét minh so do diéu khién

Hé théng Chiller bao g6m cac cum hoat dong doc lap, trong modi cum g@)m co cac
nhanh thiét bi hodc thiét bi ky hiéu theo s thir tu trong cum (thiét bi nhanh N):
v/ Cym thap giai nhiét bao gdm céc thap giai nhiét v&i cac van thap va quat giai
nhiét duoc sép xép thir tu uu tién theo thoi gian hoat dong.
v Cym bom giai nhiét bao gdm cac bom giai nhiét duoc sap xép thur tu uu tién
theo thot gian hoat dong.
v" Cum bom nudc lanh bao gém cac bom nudc lanh duoc sa“ip xép thtr tu vu tién
theo thoi gian hoat dong.
v" Cum Chiller bao gém 3 nhéanh Chiller v&i cac van chin diu nudce lanh, dau nude
giai nhiét va Chiller duoc sip xép thir ty wu tién theo thoi gian hoat dong.
a) Cum thap giai nhiét (CT)
v Khi goi thap giai nhiét (CT), chuong trinh s& ty dong goi CT chay it nhat
v Bién tan CT sé& duoc diéu toc dé giir nhiét do nuéc giai nhiét hoi vé chiller nhur

cai dat (co thé higu chinh theo thyc té cong truong). CT s& dugc cai dat dé hoat
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Thiét ké hé théng diéu khién, giam sat va quan ly nang liwong cho nha may san xudt bao bi

dong tir tan sé minimum (c6 thé higu chinh theo thyc té cong truong) dén 50Hz,
tan s6 minimum 13 tan s6 nhé nhat ma CT van con co thé trao ddi nhiét hiéu qua
vO1 moi truong bén ngoai.
v" Cum thap CT nao chay thi valve dién tir cia cum d6 sé m& theo
b) Cum bom nwéc giai nhiét (P-GN)
v" Khi goi bom nudc giai nhiét , hé théng s€ chay bom cua chiller nao dugc uu
tién chay.
v Khi bom hién hitu dang chay bi 16i BMS s& goi chiller khac chay.
v Bom bi 16i sau khi reset lai bom s& dugc dua vao trang thai cho cho lan chay
tiép theo
c) Bom nwéc lanh ( P-NL ) va cum van Bypass

Cum bom nwéc lanh:

v Khi goi bom nudc lanh, hé théng s€ chay bom cua chiller nao dugc uu tién chay.

v Khi bom hién hitu dang chay bi 16i BMS s& goi chiller khac chay.

v Bom bi 16i sau khi reset lai bom s& duoc dua vao trang thai chd cho lan chay
tiép theo

v' Cym bom duoc diéu khién bang VSD, bom s& duoc diéu téc dé gitt chénh léch
ap suat giira duong cap va dudng hdi mach nuéc lanh cép ra tai nhu cai dat (co
thé hiéu chinh theo thuc té). Bom CHWP s& duoc cai dit dé hoat dong tu tan sd
min (c6 thé hiéu chinh theo thuc té) dén 50Hz, tan s6 min 13 tin s twong Gng
v6i luu lugng nude min yéu cau tir chiller.

v Khi tai lanh tiéu thy giam, chénh léch &p suat duong nudc lanh ting thi bom
CHWP s giam tc do dé dat &p suat cai dat. Khi chénh &p 16n hon chénh ap cai
dat mo van bypass thi van Bypass sé duoc mo tiét luu dé giit 4p suat cai dat va
dam bao luu luong hoat dong cho chiller

Cum van Bypass:

v' Ap suat cai dit cho bom nudc lanh 1a 1.5 barg (c6 thé hiéu chinh theo thuc té
du an)

v Ap suét cai dit cho van bypass tai chiller 1a 1.5 barg (c6 thé hiéu chinh theo thyc
té dy 4n)

v Khi tai tda nha giam, bom nudc lanh s& giam toc dé luu lwong nude lanh cap ra
tai giam, khi tbc do bom giam xudéng mc tan s6 min (tan sd min s& dugc cai
dit theo thuc t& yéu cu luu luong min cua chiller) ma chénh 1éch ap suat giira
duong cip va dudong hdéi mach nudce lanh van con cao hon chénh 1éch ap suét

cai dat & valve bypass thi van by-pass s& duoc diéu khién tiét luu dé giit chénh

SVTH: Pham Xuan An-Tran Van Hién ~ GVHD: TS.Ng6 Dinh Thanh ~ CBHD: KS.Tran Quang Phu 16



Thiét ké hé théng diéu khién, giam sat va quan ly nang liwong cho nha may san xudt bao bi

1éch ap suét giita dudng cip va duong hoi mach nudc lanh theo gid tri cai dat
1.5 barg

v/ Khi hé théng c6 hién tuong 4p sut ting dot ngdt vuot ap suat cai dit cho van

bypass 1.5 bar (do tai dong dot ngot, van tay bi khoa . . .), thi van by-pass s€

duogc didu khién tiét luu dé giir chénh 1éch ap suat giita dudng cép va duong hoi

mach nudc lanh theo gia tri cai dat 1.5 barg nham muc dich duy tri luu luong

nude on dinh cho Chiller.
d) Cum chiller
v Khi goi chiller, BMS sé& ty dong do chiller nao c6 thoi gian nghi lau nhat dé

chay (gitp cin bang thoi gian chay cua céc chiller).
v Khi Chiller hién hitu dang chay bi 15i, BMS s& goi Chiller khac d¢ thay thé va

chuong trinh ciing s& ty dong do chiller nao c¢6 thoi gian nghi lau nhat dé chay

v' Chiller bi 16i sau khi reset (reset tai chiller + reset tai BMS) lai sé dugc dua vao

trang thai chd cho 1an chay luan phién ké tiép hodc chay bo sung.
Quy trinh chay hé thong Chiller:

v

Kiém tra nhanh Chiller wu tién.

v' Kiém tra thap giai nhiét uu tién.

AU N U N NN

Qu

<

AU NI L N NN

Luuy:

Mo van nudce thap gidi nhiét uu tién.

M6 van giai nhiét/van nudc lanh nhanh Chiller vu tién.
Chay quat thap giai nhiét.

Chay bom gidi nhiét uu tién.

Chay bom nudc lanh uu tién.

Cho 30-180 gidy dé 6n dinh nudc.

Chay Chiller uu tién.

trinh dirng hé thong Chiller:

Kiém tra nhanh Chiller ¢6 thoi gian chay nhiéu nhat.

Dumng Chiller ¢6 thoi gian chay nhiéu nhat.

Cho 30-180 gidy dé 6n dinh nudc.

Dirng bom nuéc lanh c6 thoi gian chay nhiéu nhat.

Dirng bom giai nhiét c6 thoi gian chay nhiéu nhat.

Dirng quat thap giai nhiét c6 thoi gian chay nhiéu nhat.

Kiém tra bom nudc lanh, bom giai nhiét dung, dong van thap giai nhiét,

van giai nhiét, van nudc lanh.
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Thiét ké hé théng diéu khién, giam sat va quan ly nang liwong cho nha may san xudt bao bi

Quy trinh khéi dong va dimg hé thong Chiller 1a rat quan trong va phai tuan thi
dung thir tw cac bude da quy dinh. Do hé théng van hanh theo nguyén 1y tuan hoan kin,
néu quy trinh bi thyc hién sai hodc bi gian doan ddt ngodt, co thé dan dén cac su cd
nghiém trong nhu: ting 4p bt thuong, gay vd hodc nd dudng dng, hu hong thiét bi, dic
biét 1a cac cum Chiller. Do d6, can dic biét luu y khi van hanh hoac bao tri hé théng.

M5 ta hoat dong ciia hé thong Chiller - ché d9 AUT:

Chay theo lich hodc do nguoi van hanh kich hoat ché do tu dong START/STOP:

+ Khi Schedule ON, hé théng s& kiém tra xem c6 it nhat mot Chiller dang hoat
dong hay chua.

+ Khi Schedule OFF, hé théng s& dimg dong thoi tat ca cac Chiller dang hoat
dong.

+ Truong hop bi 16i hé thong (bi 13i tat ca Chiller hodc tat ca thap giai nhiét hoic
tat ca bom giai nhiét hoic tit ca bom nudc lanh) s& ding dong thoi tt ca cac
Chiller dang hoat dong.

Qua trinh giam sat va diéu phoi tai cac thiét bi hé thong Chiller:

+ Khi mot Chiller bi 16i (van giai nhiét hodc van nudc lanh hodc Chiller bj 16i),
thi s& dirng Chiller bi 16i.

+ Khi mot bom nuéc lanh bi 16i thi dirng bom nudc lanh va goi bom nuéc lanh
khac thay thé.

+ Khi mot bom giai nhiét bi 16i thi dirng bom giai nhiét va goi bom giai nhiét khac
thay thé.

+ Tbc d6 bién tin ctia bom nude lanh s& duoc diéu khién thay dbi theo chénh ap
luc st dung cua toa nha thap nhat lap tai cudi duong 6ng cia hé thdng nudc
lanh.

+ Van bypass (néu dung van diéu khién tir BMS) s& duoc diéu khién dua vao
chénh ap giita hai ddu van bypass sau khi di giam toc do bién tdn bom nudc
lanh vé toc d6 thap nhat cho phép dé dam bao duy tri chénh &p xung quanh &p
suét cai dat.

Qua trinh diéu tiét tai - ché do AUTO:

Duya vao nang luong tai dugc do dém tr 2 cam bién nhiét d6 nude cép, nhiét do
nude hdi va cam bién luu luong, xac dinh % tai thuc té va so sanh v&i % tai hién hitu
cua chiller dang chay dé goi hoic sa thai chiller.

Dua vao luu luong nude cong voi 2 cam bién nhiét dd Return va Supply tir d6 s&
tinh toan duoc ning luong tiéu thu phia dau tai theo cong thirc

P (KW)=4.186 x F (I/s). At
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Trong d6 :

At : chénh 18ch nhiét d6 giita duong nudc hdi va dudng nude cap

F(I/s) : Luu luong nude tire thot do dugce tur flow meter

4.186 : nhi¢t dung riéng cua nudc

Khi bat dau chay hé thong chiller, BMS s& chay 1 chiller. Néu 1 chiller khong du
cong suat dap ung cho tai thi BMS sé& goi thém chiller (viéc chon chiller chay phu thudc
vao thoi gian 1am viéc ctia chung) nguoc lai néu du tai BMS sé tit bot chiller dé t6i wu
hé théng va tiét kiém nang luong

% Truwong hop ting sb lwgng Chiller:

Néu tong tai trung binh Chiller ctia hé théng (SYSTEM AVERAGE LOAD) 16n
hon gia trj tai cai dat (HIGH LOAD CUT IN), dong thoi nhiét do nudc hoi 16n hon
(HIGH TEMP CUT IN) thi sau mot thoi gian chiu qué tai (CUT IN DELAY) sé tién
hanh goi thém Chiller c6 mirc wu tién cao hon.

< Trudng hop giam so lwong Chiller:

Néu tong tai trung binh Chiller ctia hé thong xudng thap hon tong tai cai dat (LOW
LOAD CUT OUT) thi sau mét thoi gian giam tai (CUT OUT DELAY) sé tién hanh cat
giam ludn Chiller c6 thoi gian chay nhiéu nhét.

e SO lugng bom nudc lanh/bom giai nhiét, thap giai nhiét trong tng voi sb lugng

Chiller.

e Khi goi thém mdt bom nudc lanh/bom giai nhiét, thap giai nhiét thi chon
bom/thap c¢6 quyén wu tién. Khi dirng bdt mot bom nude lanh/bom giai nhiét,
thap giai nhiét thi chon bom/thap c6 thoi gian chay nhiéu nhat.

H¢ thong Chiller hoat dong & ché d0 MAN:

Ché d6 nay chi ¢6 chirc nang hién thi cac thong s6 tai, nhiét do, ap sut, cac thong
s0 16i... nhung khong thuc hién bat ctr tac dong gi ma ngudi van hanh phai ty khdi dong
ting thiét bi theo diing quy trinh ddng thoi phai tu gidm sat hé thong. Ché d6 nay chu
yéu duoc sir dung khi bao tri thiét bi hodc trong nhiing trudng hop dic biét.
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2.3.3 Luu do thudt toan chay hé thong Chiller

; Bit dau
GOI BOM NUGC

LANH €O THOI GIAN
CHAY NGAN NHAT

DELAY

BOM, THAP DATAT

GOI VAN CHILLER CO
CO THOI GIAN CHAY

TAT CHILLER CO
THOI GIAN CHAY DAI ”
NHAT BONG VAN TUONG
U'NG VOI

NGAN NHAT

2

GOI VAN THAP VA

CHILLER, THAP DA
CHAY THAP CO THOI TAT
GIAN CHAY NGAN )
A CONG TAC DONG CHAY -
NHAT S CHILLER DA TAT
‘ s b )
b
GOI CHILLER TUONG
DELAY UNG VG VAN f

— TAT BOM VA THAP
GOI~BOI\g NUgC GIAI €O THOI GIAN CHAY
NHIET CO THOI GIAN DAI NHAT
CHAY NGAN NHAT

QUY TRINH CHAY CHILLER AUTO QUY TRINH TAT CHILLER AUTO

Hinh 2.3 Quy trinh chay va ding hé thong Chiller - AUTO

CHENH AP > CHENH AP CAl

A
PID VAN M® DAN PID VAN DONG DAN
P [
v
KET THUC

LUU DO VAN BYPASS CHAY THEO CHENH AP

Hinh 2.4 Qua trinh chay Van bypass
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BOM CHAY

THAP CHAY

CHENH AP < CHENH AP CAI

TAN SG =0 TAN SG =0
A4 A 4
AN SG TA % PID TAN SO GIAM DAN AN S TR % o
PID TAN SO TANG DAN VE GIA TRI CAI MIN PID TAN SO TANG DAN PID TAN SO GIAM DAN

1T S

A4 A4

@ LUU DO BOM NUGC LANH CHAY THEO CHENH AP @ LUU DO THAP CHAY THEO NHIET DO CWR
N \ A
Hinh 2.5 Quy trinh chay ty dong theo PID - AUTO
Bat dau
S
SCHEDULER
TOGNG TAI > CAI DAT 2
2 CHILLER CHAY
TONG TAI > CAI DAT 1
1 CHILLER CHAY S
A4
DELAY
4 4 L 4 v
GOI 3CHILLER GOI 2 CHILLER GOI 1 CHILLER GOI 0 CHILLER
< \ J *
h 4
KET THUC LUU DO QUA TRINH BIEU TIET TAI

Hinh 2.6 Qua trinh diéu tiét tai ting va giam s luong Chiller — AUTO
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Thiét ké hé thong diéu khién, gidm sat va qudn 1y nang lwong cho nha mdy san xudt bao bi

Bat dau

Batdau

TINH TOAN GIA TR|
BO'M CAO NHAT

TINH TOAN GIA TR|
BOM THAP NHAT

|
-

A

G BOM TAT <= TG BOM THAP NHA

TG BOM CHAY >= TG BOM CAO NHAT

BOM LOI = 0

y
TAT BOM
R DUA BIEN THOI ,
GOl BOM UU TIEN GIAN BOM AO LEN SA THAI BOM
CAO NHAT
v
] A g LUU DO VU TIEN SA
Kér THUC ) LUU PO UU TIEN GOI A BOM
BOM
Bat dau

TINH TOAN GIA TRI
BO'M CAO NHAT

TINH TOAN GIA TR|
QUAT THAP NHAT

[
-

A

TG QUATTAT <= TG QUAT THAP NHAT

TG QUAT CHAY >= TG QUAT CAO NHAT

QUAT LBI =0
_ A
TAT QUAT
R DUA BIEN THO'I , R
GOI CTUUTIEN GIAN QUAT AO LEN SA THAI CT LU TIEN
CAO NHAT
v
KETTHOC ) LUU DO UU TIEN GOI LUU DO UU TIEN SA
THAP GIAI NHIET THAI THAP GIAI NHIET

Hinh 2.7 Qua trinh sdp xép tht ty wu tién theo thoi gian hoat dong - AUTO
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2.4 Quy trinh cong nghé hé théng AHU
2.4.1 So dé nguyén Iy ciia AHU

Eshaust Alr Damper

/ r—{0P }=— [‘r 1
| 1 L
e~ H Exhaust Ar W )} Arumn Ar - »
‘4
Ratum Fan
Retum Air Damper 2
= Space
[ rePh [ — [Pl — 1 @)
. b e —t + ==
—- g (DA
I Fresh Alr _:: { > ‘.n ’4:‘.\
o ! % ¢ \
\ [ \ \
Ha o\
NS A D / \_Supoly Fan
f ‘ Electric Heater

Control Value

Hinh 2.8 So d6 nguyén 1y cia AHU

2.4.2 Thuyét minh so do diéu khién AHU

Hé théng AHU c6 chirc ning cung cip khong khi lanh so cdp cho cac khu vuc.
Mdi AHU c6 céu tao bao g6m 1 quat gio6 cép, bién tan, gian lanh, van nudc lanh, van
gio ge“'ln trén duong gi6 tuoi, b loc ban, cac cam bién nhiét do, do 4m, ap suat,... Hé
théng diéu khién BMS cho phép nguoi van hanh theo doi gidm sat, thuc hién cac chirc
nang diéu khién trén man hinh giao dién HMI ciia hé thong BMS.
Mo ta hoat dong & ché d) AUTO
Cho phép hé théng AHU hoat dong ty dong dua trén cac gia tri dat trude (setpoint)
va cac dir liéu cam bién ma BMS thu thap dugc. AHU nhan 1énh tor BMS dé tu dong
bat/tat, diéu chinh téc do quat, do m¢ van, va luu lugng nude lanh dya trén cac tham $6:
nhiét do, ap suat, do am...
Hé théng lién tuc so sanh cac thong sé thuc té véi cac gia tri cai dat (TEMP SP,
PRESS SP,HUMI SP). Khi ¢6 sai léch, BMS sé& diéu chinh twong tng:
- Néu nhiét do khong khi cao so vdi TEMP SP, BMS sé md van nudc lanh nhiéu hon
dé tang hiéu qua lam mat.
- Néu ap suét khong khi chua dat mic PRESS SP, tdc do quat s€ dugc diéu chinh
thong qua bién tan dé dat 4p sudt mong mudn.
- Néu d6 4m vuot ngudng cai dat, hé théng s& mo bat heater dé giam do am cua
khong khi.
M5 ta hoat dong & ché 40 SCHEDULE
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Thiét ké hé thong diéu khién, gidm sat va qudn 1y nang lwong cho nha mdy san xudt bao bi

bay 1a mot thanh phén ctia ché 30 AUTO. AHU hoat dong theo lich trinh da dugc
cai san, gip t6i wu nang luong va dam bao diéu hoa khong khi theo gio 1am viée hoic
theo yéu cau cu thé. Khi AHU duoc dit & ché 4o AUTO va SCHEDULE “ON”, hé thong
s& tu dong kich hoat AHU theo khung gio dinh sin. Luc ndy, cac cam bién thu thap dir
liéu mo1 truong va so sanh vai cac gia tri cai dat giéng nhu mo ta hoat dong & ché d6
Auto
Cai dat lich: Nguoi van hanh stir dung giao dién HMI/BMS dé thiét 1ap thoi gian
bat va tit AHU. Vi du: néu lich di cai dat “bat” vao 7h sang nhung hé théng duoc
chuyén sang MANUAL, ngudi van hanh s& phai thuc hién thao tac bat AHU riéng.
Piéu kién hoat dong: Lich chi c6 hiéu lyc khi AHU dang ¢ ché do AUTO. Néu
chuyén sang MANUAL lich s& khong tac dung.
CHU THICH
« TEMP SP: La nhiét d0 mong mubn ma nguoi van hanh cai dat dé he théng diéu
khién van nudc sao cho nhiét do thuc té dat duoc béng nhiét do cai dat.
< PRESS SP: La ap suat gi6 mong mudn ma ngudi van hanh cai dit dé hé thong diéu
khién tan s6 quat sao cho ap suét thuc té dat duoc bﬁng ap suat cai dat.
% HUMI SP: La d6 am mong muén ma ngudi van hanh cai dat dé hé théng diéu
heater sao cho d6 d6 am thuc té dat duoc béng dd am cai dat
2.4.3 Luu do thudt toan chay hé théng AHU

SCHEDULER

A 4

CHAY QUAT

NHIET DO > NHIET DO CAI

b

TAT QUAT
PONG VAN

A 4

VAN MO VAN BONG

KET A g
@ LUU bO AUTO-FCU

Hinh 2.9 Quy trinh chay AUTO - FCU

AA
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Thiét ké hé thong diéu khién, gidm sat va qudn 1y nang lwong cho nha mdy san xudt bao bi

SCHEDULER

CHAY QUAT A
TAT QUAT
TAN SO =0
VAN =0
HEATER=0

AP SUAT < AP SUAT CAI

A 4

PID TAN SO TANG PID TAN SO GIAM
DAN DAN

PO AM >PO AM CAI

NHIET PO > NHIET PO CAIL

A 4

A 4

MO HEATER DONG HEATER PID VAN MO PAN PID VAN PONG DAN

\/ l \ J
Y
KET R
@ LUU bO AHU - AUTO

Hinh 2.10 Quy trinh chay AUTO — AHU

-
%

2.5 So' dd bd tri cac thiét bi

Nha may c6 khoang 200 phong, do d6 viéc phan bo thiét bi diéu hoa khong khi can
dugc thyc hién hop 1y dé dam bao dap tng nhu cau 1am mat, thong gio, va duy tri diéu
kién moi trudng phu hop cho timg khu vuc chirc nang. Hé thong diéu hoa khong khi
trong nha may duoc thiét ké dua trén dic thu cta timg phong va khu vuc san xuat, véi

céc thiét bi chinh nhu AHU va FCU.

(Ban vé& va danh sach chi tiét duoc trinh bay trong phan phu luc)

SVTH: Pham Xuan An-Tran Van Hién ~ GVHD: TS.Ng6 Dinh Thanh ~ CBHD: KS.Tran Quang Phu 25



Thiét ké hé thong diéu khién, gidm sat va qudn 1y nang lwong cho nha mdy san xudt bao bi

| I

Hinh 2.11 So d6 cong nghé hé théng xu 1y khong khi ciia nha may
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Thiét ké hé thong diéu khién, gidm sat va qudn 1y nang lwong cho nha mdy san xudt bao bi

Chwong 3: THIET KE PHAN PONG LUC CHO HE THONG

3.1 M@ hinh phan cdp cia hé théng

SHAATIE vt

Cép van hanh g
=1l
Cip didu khién w
=4 P
Bapros

Hinh 3.1 M6 hinh phan cap cta hé thong

Cép trudng

Hé théng diéu khién va giam sat HVAC trong nha may duoc thiét ké theo mo hinh
phan cip gdm ba tang: cip diéu van hanh (operation Level), cap diéu khién (control
level), va cap truong (field level). Viéc phan tang nhu vay gitp hé thdng van hanh linh
hoat, giam sat tip trung, dam bao xir 1y tin hiéu chinh xac va nang cao hiéu suit lam
viéc.

3.1.1 Cdp vgn hanh

Day 1a tang cao nhat trong hé théng, dong vai tro trung tim diéu hanh va truc quan
hoa toan bo hoat dong. Tai day, dir li€u tur cac thiét bi hién truong dugc thu thap, luu
trit, phan tich va hién thi nham phuc vu cong tac giam sat va ra quyét dinh.

Cic thanh phan chinh gdom:
e PC server: Cai dit phan mém Simatic WinCC Unified dé hién thi dit liéu, luu trix
thong tin van hanh, dua ra canh bao, bao céo va cAu hinh hé théng.
e Man hinh HMI Unified Comfort Panel: Dat tai phong k¥ thuat, gitp ky thuét
vién giam sat va diéu khién hé thdng tai chd.
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Thiét ké hé théng diéu khién, giam sat va quan ly nang liwong cho nha may san xudt bao bi

e Router wifi: Cho phép két ndi tir xa thong qua mang internet, hd tro ngudi ding
truy cap hé thong qua cac thiét bi nhu laptop, may tinh bang, hoic dién thoai di
dong.

3.1.2 Cdp diéu khién

Pay la tang trung gian gitta cap van hanh va cap truong. Tai ting nay, cac tin hiéu
tir thiét bi do luong s& dugc thu thap va xir Iy bai bo diéu khién trung tdm. Sau d6, 1énh
diéu khién duoc gui xudng cac co ciu chap hanh.

Thanh phén chinh:
e PLC Simatic S7-1500 (CPU 1511-1 PN): La bo diéu khién chinh, duoc 1ap trinh
bang phan mém TIA Portal. PLC nay xir Iy dit liéu nhanh, tich hop sin cong

Ethernet va hd trg nhiéu giao thirc truyén thong cong nghiép.

3.1.3 Cdp truong

Pay 1a tang thip nhét, noi tryc tiép dat cac thiét bi do ludng va chap hanh, chiu tac
dong tir mdi truong van hanh thyc té. Tin hiéu tir cap nay duoc gui vé PLC dé xur 1y va
thyc hién diéu khién.

Cic thiét bi chinh bao gom:
e Cam bién do lwong: Bao gdm cam bién nhiét do, cam bién ap suat, cam bién luu
lugng, cam bién d6 am va cac déng hd do dién.
e Thiét bi ch?ip hanh: Gom bom, van diéu khién, bién tan, chiller, ahu va cac bd
truyén dong co khi.

3.2 Thiét ké phan ciring
Hé théng diéu khién HVAC ciia nha mdy Tetra Pak duogc chia thanh 5 khu vuc

chinh bao gém: khu vuc san xuét, kho hang , khu vuc hd trg, khu vuc vin phong va khu
vue bao vé. Ly do hé thdng diéu khién HVAC duoc phan chia thanh nhiéu tu diéu khién
riéng biét cho ting khu vuc. Cach bb tri nay giup dé dang trong viéc quan 1y, van hanh
va bao tri hé thong, dong thoi dam bao tinh linh hoat khi cin nang cap hodc md rong.
MBJi ta diéu khién duoc thiét ké dé diéu khién & cac khu vuc khac nhau. Ngoai ra, cac
t0 diéu khién dugc két ndi vé trung tam diéu khién BMS dé giam st va diéu khién tap
trung toan b hé thong HVAC trong nha may.
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5 | 7 1 & 1 s 1 4 1 3 1 z 1

Hinh 3.2 Tong quan vé hé thong diéu khién

Téng cong c6 14 ti diéu khién duoc phan bd nhu sau:

= Khu vuc san xuat: Gom 8 tii diéu khién mang mi hiéu CC2101, CC2102,
CC2103, CC2104, CC2105, CC2106, CC2107, CC2108.

= Khu vuc kho hang: 1 ta diéu khién, ma hiéu CC3101.

= Khu vuc hd tro: 1 tit diéu khién, ma hiéu CC4101.

= Khu vuc vin phong: Gom 2 ti diéu khién 14 CC6101 va CC6102.

= Khu vuc bao vé: 1 ta diéu khién, ma hiéu CC6401.

< Lua chon va thiét ké giai phap truyén thong

Trong hé théng diéu khién ciia nha may, v6i tong cong 14 ta diéu khién cting nhiéu
thiét bi may moc can duoc két ndi va giam sat tap trung tai phong diéu khién trung tam
(BMS Control Room), nhém quyét dinh sir dung hai giai phap truyén thong chinh:
Profinet va Fiber Optic. Viéc Iyra chon duya trén cac yéu té nhu khoang cach truyén, tdc
d6, do on dinh va kha ning chdng nhidu trong méi trudng céng nghiép.

a) Truyén thong Profinet
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Profinet 14 mot giao thirc truyén thong cong nghiép hién dai, dya trén nén tang
Ethernet tidu chuan. Giao dién vat 1y str dung 14 cong RJ-45 véi cdu tric cap mang
CAT5e hoac CAT6.

e Toc do truyén dir liéu: 100 Mbit/s

e Pham vi truyén hiéu qua: 0 — 100 m

e Dic diém: Pon gian trong trién khai, chi phi thap, phu hop véi két néi tam gan va
trong cung tu/may.

Ung dung trong dv an:

Céc két ndi giira thiét bi ndm trong pham vi dudi 100 m (thuc té duéi 70 m) sé sir
dung giao thirc truyén théng Profinet ¢é dam bao téc do va hiéu qua truyén dit liéu.

b) Truyén thong Fiber Optic

Fiber Optic 1a mot giao thtrc truyén thong cong nghiép hién dai sir dung cap quang
— loai cap dai va mong véi 161 dan bang soi thuy tinh hodc nhwa plastic. Cap quang c6
kha nang chéng nhiéu cao, truyén dit lidu tdc do cao va khoang cach xa.
e Toc do truyén dir lidu: 100 Mbit/s (dén 2 km), 1 Gbit/s (dén 1000 m), 10 Gbit/s
e Pham vi truyén hiéu qua: 100 m — 2000 m
e Pic diém: Chong nhiéu tdt, truyén xa, téc do cao, phi hop két ndi ngoai troi hoic
khoang céach 16n gitra céc thiét b
Ung dung trong dv an:
Céc két ndi giita thiét bi c6 khoang cach tir 100 m dén 2000 m sé& sir dung giao
thire truyén thong Fiber Optic dé dam bao chat lugng va do tin cay trong truyén dit lidu.
3.3 Danh muc céac thiét bi chinh sir dung

Thong s céc thiét bi dudi ddy duoc 1dy tir hé thdng co dién tai nha may Tetra Pak,
dua trén dit li¢u tai lanh ctia nha may dugc tinh toan tur phén mém chuyén dung.
3.3.1 May lam lgnh nwoc Chiller

bé dap ung nhu cau tai lanh cta toan bo hé théng nha may, h¢ théng dugc trang bi
03 may lam lanh nudc cua hang Daikin. Cac mdy Chiller nay dugc lya chon dya trén
cac tiéu chi k¥ thuat phu hop véi nhu cAu tai lanh, hiéu suit nang luong cao va do tin

cay khi van hanh duoc tinh toan tir phﬁn mém chuyén dung.
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Manufacturer: Daikin

Type: EWAD C18 CZ XL
Capacity control: Stepless

Unit power input: 724 KW

Other manufacturer: York or Carrier

Chillers CW temperture Capacity cooling EER 100% work
load

CH1 +17°C - +13°C 2034 kW 3:10

CH2 +15°C - +11°C 1943 kW 3,00

CH3 +14°C - +10°C 1894 kW 2,96

Hinh 3.3 Thong s6 k§ thuat ciia may lam lanh nudc Chiller
3.3.2 Thap gidi nhigét
Pé dam bao hé thong HVAC van hanh 6n dinh va hiéu qua, hé thong duoc trang
bi 03 thap giai nhiét twvong tmg véi 03 mdy lam lanh nuéc Chiller. Mdi thap giai nhiét
dugc lya chon dam bdo cong suét va luu lugng phu hop véi tai nhiét can giai tod tu dan

ngung tu cia cdc may Chiller.

Manufacturer: TA

Water Flow Rate: Induced Draft Counterflow
Inlet Water Temperature: 430 m3/h

Outlet Water: 37°C
Temperature: 32°C
Cooling Capacity: 2000 kW
Fan Power: 9 kW

Hinh 3.4 Thong s k§ thuat cta thap giai nhiét

3.3.3 Bg xur ly khéng khi AHU

Trong du an, toan bd nha may can trang bi 25 AHU, dugc lya chon phu hop voi
tai lanh va yéu cau k¥ thuat riéng cua timg khu vue. Cac AHU nay duoc san xuit boi
hang Daikin .
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Manufacturer: Trane
T Type: Horizontal, Double Skin
i‘ Air Flow Rate: 12,000 m3/h
v t H -- .,> = ‘.. i Cooling Coil Capacity: 210 kW

ﬁ;. . ! .7 - F- B . ‘ Supply Air Temperatur 14°C

A Return Air Temperatur 24°C
Filter Type: G4 +F7
Fan Type: EC Centrifugal Fan

Hinh 3.5 Thong s6 k§y thuat cia AHU

3.3.4 Hé thong bom
% Yéu cau k¥ thuat

May bom phai duoc cung cap day di vdi bé d& va bo chong rung. Viée lap dat may
bom trén mdt nén ting nam ngang hoan toan (100%) 14 rat quan trong. Cac may bom c6
mit bich phai di kém mat bich d6i, bu 1ong va dai 6c. Chung phai duoc két ndi voi hé
théng ong bang khép ndi cao su loai VD1.. May bom cho nuée lanh can dugc bao vé
bang 16p ma k&m hodc son pha epoxy hai thanh phan va dugc lap dit trén khay hung
nudc bang thép khong gi, c6 dng xa dan xudng cong san.

Tuy theo muc dich chirc nang sur dung c6 cac c6 cac loai bom chinh sau:

+ Bom giii nhiét

C6 3 bom giai nhiét c6 nhi€ém vu bom nudc tir thap gidi nhiét qua binh ngung cua
chiller dé hap thu nhiét tir gas lanh. Sau khi hip thu nhiét tir chiller, nudc néng dugc
bom tr¢ lai thap gidi nhiét, noi nd dugc lam mat bdi khong khi trude khi quay lai chu

trinh.

Specification is for 1 pump:

Manufacturer: Grundfos

Type: TP100-130/4 A-F-A-BQQE
Art nr: 96109305

Calc.Flow: 78 m¥h

Pressure: 100 kPa

Motor power: 4 kW, 3x380-415 D V, 50 Hz,
Nominel current 93A

Weight: 139 kg

Conn.: DN100/100, PN16

Hinh 3.6 Thong s k¥ thuat bom nudc giai nhiét
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* Bom nwdéc lanh
P-201A, P-201B, P-201C: Nuéc lam mat hé thong HVAC, CW2

3 bom tuan hoan két noi song song. Thiét ké dé diéu khién toc do bang bi€n tan ngoai.

Manufacturer: Grundfos

Type: HYDRO MPC-E 5 CRE150-1-1

Artnr: 96941430

Calc. Flow: PHASE1,= 562 m¥h (Phase 2 = 712 m¥h)
Pressure: 160 kPa

Motor power: 5x 18,5 kKW, 3x380-415V, 50 Hz, 358 A
Weight: 3000 kg

Conn.: DN350/350, PN16

Minimal cooling
water temperature +5°C

Hinh 3.7 Théng s6 k¥ thuat bom nudc lanh

3.3.5 H¢ thang van
< Van cho hé thong AHU

Van cap nudc lanh dung dé diéu chinh luong nuée lanh chay qua dan trao doi nhiét
ctia hé théng AHU

Vi tri 1ap dit: Trén dudng 6ng nudce lanh ndi tir Chiller vao dan lanh cia AHU.

Manufacturer: Siemens

Type: VVF32.125-250, 2-way valve
Connection: DN125 flanges

Max. Pressure: PN 10

Water flow: 80 m3/h

KVs: 250

Pressure drop: 12 kPa

Hinh 3.8 Thong s6 k¥ thuat ciia van AHU

< Van cho hé théng Chiller

Trong h¢ thong Chiller ctia nha mdy, co ban c6 hai loai van chinh can quan tim:
Van dong/mé: Puoc lap trén cac duong dng cap nude va hodi nude cia Chiller, cling nhu
trén cac dudng 6ng két nbi dén thap giai nhiét. Van nay cho phép co lap ting thiét bi khi
can bao tri hodc stra chita.

Van bypass: Puoc lap nbi tat giita duong éng cap va hoi nudc cua Chiller. Van nay
gitip duy tri lvu lugng t6i thiéu qua Chiller khi tai lanh giam thap, dam bao Chiller khong

bi 18i 4p suat thap va hoat dong on dinh.
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Manufacturer:
Type:
Connection:
Max. Pressure:
Water flow:
KVs:

Pressure drop:

Siemens

VKF46.150, 2-way valve
DN150 flanges

PN 10

450 m3/h

2100

5 kPa

Hinh 3.9 Théng s van trong hé thong Chiller

3.3.6 Thiét bj do

+ Cam bién nhiét d¢ , dj am

Cam bién nhiét do va d6 Am dugc st dung dé do nhiét d6 va do Am khong khi trong

khong gian str dung, nham giam sat va di€u khién h¢ thong di€u hoa khong khi, dam bao

cac thong sb moi truong ludn duy tri & mirc phit hop theo yéu cau.
Vi tri 1ap dat: Trén dudng 6ng VAV sau bo xir Iy khong khi AHU.

Operating volinge 1540 VX HFaSx

Analogue output 420 mA

Measunng range  Mumidity (0., 100%) - ":‘ "
Temporature {40 60°C | o

Hinh 3.10 Cam bién nhiét d6 - d6 4m va so dd ddu ndi

+ Cam bién ap suat

Cam bién ap suat dugce st dung dé dicu khién va gidm sat ap suat trong dudong ong

VAV cip gi6 dén cac khu vuc sir dung.
Vi tri 1ap dat: Sau quat cap gi6 cia bo AHU
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Hinh 3.11 Cam bién 4p suat va so dd dau ndi

< Cam bién chénh ap
Cam bién chénh ap duoc st dung dé do do chénh léch ap suét gifta trudc va sau bd
loc cia AHU va hai dudng dng nudc cip va hoi cia hé thong Chiller.
Vi tri lép dat: Giira dau vao va dau ra ctia b loc AHU va cudi dudng 6ng nudc cép va
hoi ctia Chiller.
VPEL ( Produal )

Supply 24 Vac/dc. 45 mA (15, 32Vac/de)

Ranges VPEL 4 0N {0 ba ). 6.0 bar L/H)

Wiring
' 4

Jumper ($1,82) to adjusting: Range
and Output signal

~+ Power Supply : 1& 2
+ Output: 4

Zeroing push button

Hinh 3.12 Cam bién chénh ap va so d6 ddu ni

3.3.7 Céc thiét bi trong ta diéu khién

s PLC S7-1500 CPU 1511-1 PN
La thiét bj diéu khién chinh cta hé thdng, cho phép thuc hién linh hoat cac thuat
toan diéu khién logic thong qua mot ngdn ngir 1ap trinh. Nguoi sir dung c6 thé 1ap trinh
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dé thuc hién mot loat trinh tu cac sy kién. Cac su kién nay duoc kich hoat boi tdc nhan
kich thich tac dong vao PLC hoic qua céc hoat dong c6 tré.
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Hinh 3.13 PLC S7-1500

¢ Module IO SIMATIC ET 200SP
La thiét bi ngoai vi phan tan cua hang Siemens, dugc xem nhu hé théng 1/0
module. Théng qua cac module giao dién ma n6 c6 thé trao ddi dir liéu khi dugc két ndi
v6i cac PLC cip cao hon. ET 200SP thuong dugc st dung trong nhitng hé thong cé diéu

khién phan tan c6 nhi€u thiét bi va han ché vé khong gian.

Hinh 3.14 Module I/O SIMATIC ET 200SP

Tinh nang:

= Cu hinh t6i da 64 module va cho phép thay thé module tiy ¥ trong khi hoat dong.

* Vung nh¢ lam viéc 200kB cho chuong trinh va 1MB cho dit liéu nguoi dung.

= Giao thuc truyén thong: PROFINET /O, EtherNet/IP, Modbus TCP...

= Kha ning xtr Iy duoc nhiéu I/0 va dong bd.

% Bién tin SINAMICS G120

Bién tin SINAMICS G120 c6 thiét ké dang module gdm module diéu khién (

Control Unit — CU) va module cong suat (Power Module -PM) ciing véi dai cong suat
rat rong tir 0.37kW dén 250kW.
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Hinh 3.16 Control Unit CU230P-2PN Hinh 3.15 Power Module PM230

Ngoai ra, mjt so thiét bi khac:

Bo chuyén d6i mang SCALANCE XC108-2SFP: 1a mot bo chuyén mach Ethernet
cong nghiép cho phép thu thap, xir Iy va chuyén tiép dir liéu tir moi truong san xuit dén
cac diém dén nhu nén tang ddm may hodc cac tmg dung ndi bo khéc.

B6 nguodn cung cap SITOP PSU100S: 1 thiét bi chuyén doi nguon tir dién 4p xoay chiéu
(120/230VAC) sang dién ap mot chiéu (24VDC/10A) dé cung cap cho cac thiét bi CPU,
HMI, ET 200SP... yéu cau ngudn cung cap 24VDC.

Aptomat, cac thiét bi trung gian nhu relay, contactor. ..

H¢ thong dén hién thi va mit nhan, switch

3 deén bao pha xanh, do, vang tuong ting vdi cac pha L1, L2, L3.
Switch Man/Auto: chon ché d6 van hanh Manual hoic Auto cho hé théng mdi ho.

Nut nhdn Emergency: dé ding khan cap hé thong néu xay ra cac 18i trong qua trinh
van hanh gdy nguy hiém dén céc thiét bi hoic dudng dng.

Buzzer: chudng béo khi xay ra cac 16i anh huong dén qua trinh van hanh hé thong.
Dén bao Fault: hién thi khi hé thong xay ra 15i.

Nt nhat Start/Stop/Ack: 1an luot 13 cac niit nhat dé Start/Stop hé théng & ché do
Auto va nat nhat Ack dung dé tat chuéng bao dong.
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3.4 Xac dinh cac bién diéu khién

+¢ Tin hiéu di€u khién twong ting vai cac loai thiét bi dién
Bang 3.1 Tin hi¢u di€u khién

Device Control Signal Name Description Signal Type
CMDO Command On DO
AHU Supply Fan | Auto/Manual FBR Feedback Run Dl
FBF Feedback Fault DI
CMDO Command On DO
Coolirllzgr'll'ower Auto/Manual FBR Feedback Run Dl
FBF Feedback Fault Dl
CMDO Command On DO
ChiILeudiF\)/ater Auto/Manual FBR Feedback Run Dl
FBF Feedback Fault Dl
CMDO Command On DO
CondepnusrenrpWater Auto/Manual FBR Feedback Run Dl
FBF Feedback Fault Dl
CTRV Control Valve AO
AHL\J/;f\?QtrOI Auto/Manual FBO Feedback Open DI
FBC Feedback Closed Dl
CMDO Command On DO
Chill\e/;lc\:/céntrol Auto/Manual FBO Feedback Open DI
FBC Feedback Closed Dl
CTRV Control Valve AO
Bypass Valve | Auto/Manual FBO Feedback Open DI
FBC Feedback Closed Dl
Temperature Signal PV Process Value Al

Sensor

Humidity Sensor Signal PV Process Value Al
Prg)si:l]:er(reeggr?slor Signal PV Process Value Al
Pressure Sensor Signal PV Process Value Al
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3.5 Tinh chen céc thiét bi dién

% Tinh chon bién tan

Céc thiét bi duoc sur dung trong du 4n bom, quat nén ta chon Control Unit CU230P-
2 cua Siemens dugc thiét ké cho cac 6 dia véi cac chirc ning cong nghé tich hop tng
dung cho bom, quat.

Chon Power Module PM230 cila Siemens (0.37-90kW) duoc thiét ké chuyén dung
cho bom, quat, véi dic tinh tai 1a mémen ti 1¢ binh phuong véi téc do. Vé co ban, cong
suat bién tan phai bang hoic 16n hon cong suat dong co, tiiy theo dic tinh cta tai ma co
thé lya chon hé s an toan tir 1-1.5 cho phu hop, ddi véi cac thiét bi trong dy an khong
yéu cau dap tng lién tuc 100% cong suat nén ta cd thé chon hé s6 1a 1:

Bom P-201A, P-201B, P-201C c6 cong suat 18.5kW nén c6 thé chon bién tan c6
cong suit 16n hon hoic bang 18.5kW, véi gia tri ndy c¢6 2 module céng suat phu hop 1a
18.5kW va 22kW, d6i véi cac bom trong du an khong yéu cau dap tmg lién tuc 100%
cong suit nén ta co thé chon hé s6 13 1 trong tng v6i module cong suat 18.5kW dé tiét
kiém chi phi.

Tuong tu cach tinh nhu vy cho cac quat cia AHU va CT

% Tinh chgn MCB, MCCB

Vi du d6i voi trudng hop dong co 18.5kW:

P _ 18500
V3Ucosgp  /3x380%0.85

Itk = 2 X Irr = 66 A (chon hé s6 an toan bang 2) => Chon MCCB 3P 75A

Tuong tu vay cho céc thiét bi khac.

It = =33A

¢ Tinh chon Contactor, Relay nhiét
Tt Itr ta tinh duoc Ier = Itr X 1.4 = 46.2A (chon hé s6 khoi dong bang 1.4)
Chon Contactor 16n hon hoic bang 46.2A
Chon Relay nhiét c6 khoang gia tri chira gia tri 60A
Tuong tu vay cho céc thiét bj khac.

< Tinh chon diy din
Tiét dién day S = Itr +J = 33+6 = 11 mm? => Chon day c6 tiét dién 16n hon 11
mm?, c¢6 thé chon ddy Cadivi 16 mm?.
Tuong tu vay cho céc thiét bi khac.

3.6 Thiét ké so dd, ban vé thi cong

Duéi day 1a mot s6 hinh anh vé ban vé va so do di day gilr cac dong co mach dong

luc. Ban v& day du da duoc kém trong file ndp.
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Chuong 4: THIET KE HE THONG PIEU KHIEN

4.1 Céu tric chung cia hé théng
4.1.1 Thiét bj phong diéu khién trung tam

Phong diéu khién trung tdm cua hé thong BMS (viét tit 1a CCMS) dugc dit tai
phong diéu hanh. Tai day, cé:

Mot may tinh SERVER thuc hién thu nhan va xtr 1y dit li¢u tir cac hé théng, luu
trit co s dit liéu va quan 1y cac dich vu hé théng BMS.

Mot may tinh CLIENT dung dé van hanh, giam sat va diéu khién cac hé thong

T =

Server Workstation Client

Printer Drive

thong qua giao dién d6 hoa

Operator Control Room

Hinh 4.1 Phong diéu khién trung tdm cua hé thong
May tinh c6 cau hinh phan cimg dap ing hoan toan yéu cau thiét ké, may duoc cai
dat phan mém tng dung WinCC Unified, 1a phan mém dung dé giam sat va diéu khién
cho h¢ thong.
4.1.2 Céc thiét bi diéu khién DDC

Céc bo diéu khién st dung tai cong trinh chu yéu cua dong Siemens gom céc bd
dicu khién s7-1500. Céac bd di¢u khién nay co thé két ndi vdi cac Server ciia phong dieu

khién trung tim qua mang Ethernet,Mosbus, Fiber Optic va Series bus.
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Céc bo DDC nay duoc lip dit trong cac ti DDC dat tai cac phong k¥ thuat cia
ting khu vuc. DDC chiju trach nhiém thu thap dit liéu va diéu khién céc thiét bi hién
truong nhu:

e Quat FCU, AHU

e Bom, cam bién nhiét do, ap suat, luu luong

e Cac van diéu khién, thiét bj do luong khac.
4.1.3 Mang va truyén théng

Hé théng mang truyén thong 1a xuwong sbng cua hé théng BMS. Thong thuong,
BACnet/IP 14 giao thirc phd bién cip diéu khién tda nha, tuy nhién, trong du 4n nay, do
dic thu moi trudng cong nghiép d6 1a hé thng BMS cho nha mdy, yéu cau vé:

= Toc d6 truyén dir liéu cao
= Tinh dong bo va dé mé rong va dé thay thé
= Kha ning tich hop lién mach véi hé thong diéu khién PLC Siemens

Do d6, Profinet dugc Iua chon 1a mang chu cho hé théng BMS céc bo diéu khién
DDC dugc két ndi véi nhau bang giao thirc Profinet va thong qua cac b switch cong
nghiép sau d6 dua t6i may tinh server tai phong diéu khién trung tam. Cac bo diéu DDC
& xa phong diéu khién trung tam thi diéu két ndi véi nhau bang Fiber Optic.

4.2 Chwong trinh diéu khién cia hé théng
4.2.1 So dé két néi hé thong diéu khién trong Tia Portal

CPU Lam nhiém vu xir 1y tin hiéu va diéu khién hé thong

Céc thiét bji gri tin hiéu va nhan tin hiéu diéu khién tr PLC thong qua cap
PROFINET

Heé théng st dung Switch SCALANCE X108 dé mo rong mang, cho phép két nbi
nhiéu thiét bi.
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WINCC-UNIFIED WinlL
SIMATIC PC 5tat... UnPCAT

o

PHAE_1: 152.16E.0.1

DOC-CCZ104
CFU1511-1 FN

DOC-CC2107
CFU 1511-1 FN

DDC-COE101
CFU 1511-1 FN

DDC-COB401
CFU1511-1 FN

FHAE_1: 152.166.0.2 r——— FNE_1: 152.166.0.4 FHNAE_1: 152.168.0.3 FMAE_1: 152.16B.0.5
DDC-CC2105 DOC-CCZ10E DDC-CCe102 DDC-CC2101 DOC-CC2102
CFU1511-1 FN CFU 1511-1 FN CFU1511-1 FN CFU1511-1 FN CFU1511-1 FN

PHITE_T: 102 TEE. 0.5 e FHTE_T: 152 TBE. 0B ] FHIE_T: T5Z.TEE. 0.5} :PN."IE_1: oL TBE. 0. 10 e FHITE_T: 15Z.76E.0.7
DDC-CC2103 DDC-CCE106 DDC-CC410 DDC-CC3102 DDC-CC310

CFU 1511-1 FN CFU 1511-1 FN CFU 1511-1 FN CFU 1511-1 FN CFU 1511-1 FN

FHIE_1: 152.16E8.0.11 (FMAE_T- 152.16E.0.12 |PN."IE_1: 152.166.0.13 PHNIE_1: 152.16E6.0.14 PHNIE_1: 152.166.0.15

Hinh 4.2 Két ndi truyén thong cac thiét bi

4.2.2 Chwong trinh diéu khién ciia hg thong

Chuong trinh diéu khién xir Iy cac tin hiéu dau vao va dau ra voi myc dich diéu
khién céc ché do hoat dong cua hé théng, déng thot xu 1y tin hiéu dé truyén thong voi
cac phan mém giam sat. Chuong trinh dugc xay dung trén nén tang phan mém TIA
Portal, bao gdm céc khdi: OB (Organization Block), FB/FC (Function Block/Function),
Cyclic Interrupt, Data Block,...

Nguyén Iy diéu khién ctia cac bo xir Iy AHU 1a giéng nhau. Trong thuc té, hé théng
ctia nha may bao gdm tong cong 25 bo AHU. Tuy nhién, trong pham vi dé tai nay, nhom
chi thuc hién viét chuong trinh mé phong cho 3 bd AHU va hé théng Chiller.
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AHU 2216 _ MODE |

Y
#
mn

AHU 2216 _ MANU |

¥

Main _CC 2104

8

PID_CC 2104

L A

AHU 2116

A
#
mn

AHU 2216 _ AUTO |

A
#
(g

AHU 2216 _ ANALOG|

4
#
(8]

AHU 2216 _ OUTPUT |,

b

FC
SIMULATION

Y

L

AHU 2104

Y

5

AHU 2105

Hinh 4.3 So d6 khdi chuong trinh diéu khién tai ti 2104

Trong chuong trinh diéu khién, khdi OB chita chuong trinh chinh va khdi diéu

khién PID. Bén trong OB, mot khéi FC tong dugc goi dé xir Iy toan bo logic diéu khién
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ctia thiét bi. Khéi nay tiép tuc goi cac FC con dé xu 1y timg chirc ning riéng biét, cu thé
nhu sau:

Bang 4.1 Chtrc ning cua cac khdi Function Block trong chuong trinh diéu khién

Tén FC Chirc nang chinh

AHU2116_MODE Xtr Iy ché d6 van hanh téng thé

AHU2116_ MANU | Logic diéu khién & ché d6 Manual

AHU2116_AUTO Logic diéu khién & ché d6 Auto va Schedule
AHU2116_ANALOG | Doc/ghi cac tin hi¢u analog

AHU2116_OUTPUT | Xuit tin hiéu diéu khién ra thiét bi

SIMULATION Ché d6 mo phong (Test logic ma khong can thiét bj that)
REALTIME Dua ra thoi gian thuc phuc vu cho ché d6 Schedule

Chuong trinh diéu khién tai 13 tit con lai duoc xay dung véi ciu tric tuong tu nhu
ta diéu khién - CC2104 dé dam bao tinh dong bo, dé bao tri va mé rong hé thong.
4.2.3 B¢ diéu khién P1D

Trong du an nay, thuat toan PID rat quan trong dugc ung dung trong nhiéu vi tri,
vi du nhu diéu khién ap suat gi6 trong AHU, diéu khién nhiét 6 nuée lanh tir Chiller,
hay diéu khién ap suit nudc trong hé théng bom. Piéu nay giup hé thdng hoat dong hiéu

qua, 6n dinh, tiét kiém ning luong va dap tmg tot cac tiéu chuan moi trudng trong nha

may.
Gié tri dat L B Pau ra
B¢ dicu khién » PID » DO1 tugng >
Gid tri
Phan hoi
Cimbién |«

Hinh 4.4 So @6 nguyén 1y bo diéu khién PID
Dua vao phan so d6 trén, bo diéu khién s& c6 5 phan tir:
= Gia trj cai dat dau vao
= Bo xir Iy diéu khién
= Thiét bi can diéu khién
= Gia tri phan hoi tir cam bién

= (Gia tr1 dau ra
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Gia tri cai dat dau vao s€ 1a diém cai dat gia tri 4p suat/ nhiét d/dd am mong muodn.

Thao tac cai dit nay s& duoc thiét lap truc tiép trén giao dién diéu khién BMS hodc HMI.

Ti€p dén, dua vao sai 1é€ch tin hi€u tir cam bién va gia tri cai dat. Thi lac nay bo diéu

khién s€ c6 thyc hién viéc tinh toan PID. Néu nhu gid tri cia cam bién phan hoi vé cao

hon gia tr1 dat, lac nay bg diéu khién s€ giam toc do cua doi tugng dicu khién dé dieu

ra cho dén khi gia tri dat va gid tri phan hoi bang nhau va giit nguyén ¢ mirc on dinh

% B diéu khién PID Compact
Trong du 4n nhom st dung khéi PID Compact trong Tiaportal, khdi nay c6 thé

%DB6

dugc trng dung hau hét ¢ cac bai toan.

"PID_Compact_1"

%MD224
*AHU1_MD_P_SPT"

%MD204
"AHUI_MD_P_
ACT"

PID_Compact

%MD252
"AHUT_%_
CONTROL_FAN_
SAF"

"AHU_OUTPUT",
AHUT_

FREQUENCY_FAN_

SAF

v | Technology

Name
» _ | Counting, meazurement
¥ "] PID Control

w Compact PID

Description

4% PID_Compact
4% PID_35tep
3 PID_Temp

> | Communication

ol e

Hinh 4.5 Cach thong s6 chinh ctia khdi PID_ Compact

> & H
w Basic setungs

Controller type

Input / output parameters
w Process value settings

Process value limits

Process value scaling

v Advanced settings

Process value monitering

PWM limits
Qutput value limitz
PID Parameters

QA0 000

Controller type

sal

su-npw

tiét sao cho sai léch giita gia tri dat va phan hoi bang 0 va nguoc lai. Tién trinh d6 dién

= .
I [ | invert control Iogicl

[V Activate Mode after CPU restan

I SetMode to: | Automatic mode

Hinh 4.6 C4u hinh cho bo PID

Trong phan cau hinh loai by diéu khién (Controller Type):
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e Invert control logic:
- Néu bo chon, logic diéu khién giir nguyén chiéu tac dong cua dau ra.
- Néu chon, dau ra s& bi ddo chiéu. Tuy chon nay dugc st dung trong cac ung
dung diéu khién nhiét do (noi ma tin hiéu diéu khién can giam khi gia tri do
tang, vi du lam mat).

e Set Mode to: Chon ché d6 Automatic mode dé bo PID tu dong diéu chinh.

Measurement g Tunina mode

OO0N PRI QQ TREA w: A NHHEEE= &
PID_Compact_1

v Legend
!SO-} W outwput )
1604
140
1:05
1003

‘F'i
80
k|

B scaledinput (%)
. CurrentSetpoint (%)

CurrentSetpoint (%)

1.16
Automanc

Tuning status Online status of controller
Prograss: Setpoint:

Status: 90.0 —

ErrorAck

Input: r Output:
."//
PID Parameters 90.43549 l_ 7623975 %| | #,

ﬁ Q Upload PID parameters EI Manual mode
<

Hinh 4.7 Két qua khi chay Auto Tuning

Sau khi hoan tat ciu hinh ban dau, két qua sau qua trinh mé phong thu duoc cho
thay gia tri thuc té bam sat setpoint.

Dbi voi PLC S7-1200 va S7-1500 thi khdi PID compact hd tro viée 1ay céc thong
s6 PID tu dong thong qua viéc chay Commissioning. Trong thuc té khi d3 14p trinh duoc
hé théng PID va dua n6 vao hoat dong thi van dé kho nhat van 1a cai dat cac thong sb
Kp, Ki, Kd cho hé thong. Ngoai ra ching ta con c6 thé do théng s6 PID bang tay cho
dén khi hé théng hoat dong on dinh.

4.3 Xay dwng hé théng giao dién Web Server van hanh cho hé thong

Hé thong giao dién diéu khién Webserver s& duoc thiét ké trén phan mém WinCC
Unified V19. Phan mém nay duoc tich hop san trong phién ban TiaPortal V19 rét tién
cho qué trinh gidm sat va diéu khién. Tai Webserver, ngudi dung c6 thé giam st toan
bo thong tin cua cac thiét bi c6 trong cic cac nha xudng. Pong thoi cling co thé diéu

khién céc thiét b1 tr xa ma khong can phai dén tan noi.
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4.3.1 Giao dign gidm sdt va diéu khién
Lwu y: Dé van hanh hé thong HVAC can xem muc 2.3.2 va 2.4.2 “ Thuyét minh

so do dicu khién” de hiéu rd hon vé h¢ thong.

Trén giao dién giam sat chinh cua hé théng gdm céc chirc nang chinh nhu: Trang
chu, hé théng Chiller, hé théng AHU, ning luong, d6 thi va canh bao.

cone pe e ki erent () ESTEC

s i, o~ X L e

THIET KE HE THONG DIEU KHIEN, GIAM SAT VA QUAN LY NANG LUQNG
CHO NHA MAY SAN XUAT BAO BI

Hinh 4.9 Giao dién giam sat va van hanh hé théng Chiller
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THIET KE HE THONG DIEU KHIEN, GIAM SAT VA QUAN LY NANG LUONG
CHO NHA MAY SAN XUAT BAO Bi

COOHING VALVE
s

SELECT GENERAL AUTO MODE MAN MODE

Hinh 4.10 Giao dién giam sat va van hanh hé thong AHU

Hé théng diéu khién va giam sat duoc thiét ké v6i giao dién truc quan thong qua
trinh duyét Web Server cta phan mém WinCC Unified, véi cac dic diém ndi bat nhu
Sau:

> B cuc giao dién khoa hoc:

Céc d6i twong trong hé thong duoc sip xép hop 1y, theo diing trinh tyr van hanh
thyc té. Didu nay gitip nguoi van hanh dé dang theo ddi quy trinh hoat dong va nhanh

chong xac dinh vi tri cac thiét bi trong h¢ théng.
> Phan biét rd rang bang ma mau:

Giao dién sir dung hé thong mau sdac dé phan biét cac loai duong 6ng nhu: Puong
nudce lanh,dudng nudce giai nhiét,dudng nudce hoi... Viéc &p dung ma mau gitp han

ché nham 13n va ting cuong kha ning giam sat truc quan.
> Hién thi day du thong tin van hanh:

Trang thai hoat dong cua cac thiét bi va cac thong s6 van hanh co ban, phuc vu

cho viéc theo doi va danh gia hiéu qua hé thong.
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4.3.2 Hé théng do thi, canh béo va lich trinh

"

THIET KE HE THONG DIEU KHIEN, GIAM SAT VA QUAN LY NANG LUQNG
CHO NHA MAY SAN XUAT BAO Bl

AHU2106 | CHILLER

AHUZ2116 | AHU2105

S U TR RN T T

e R T O R o v CRAE kD

Hinh 4.11 Dit liéu cac cam bién

O man hinh nay, ching ta dung dé xem cac do thi vé cac gia tri cua cac cam bién
nhu nhiét dg, ap suat va do am...cua h¢ thong dé tir day co cai nhin tryc quan vé su thay

dbi ctia timg gié tri theo thoi gian va phat hién nhanh chéng cac bt thuong néu c6 cua

hé thong

THIET KE HE THONG DIRU KHIEN, GIAM SAT VA QUAN LY NANG LUONG
CHO NHA MAY SA JAT BAO Bi

Eddddesgiesbegiin

.
%
-
-~

e

=

L === O LT T ——y

ERRL.RRRER= T DA

PRI —
SREITIA A PTCOTE WML 7T R T T
gz RO WALS (DATUA LAY Ty
PRI I The—

Hinh 4.12 Giao dién canh bao

Heé théng canh bao dugc thiét ké nham giam sat va hién thi cac sy kién bat thuong

trong qua trinh van hanh hé théng HVAC. Cac thong tin hién thi bao gom:
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» Raised time: Thoi diém canh bao xuit hién.
= Clear time: Thoi diém canh bao dugc xir Iy hodc tu dong bién mét.
= Alarm text: Noi dung chi tiét ctia canh béo.
= Status: Trang thai canh bdo, dugc phan loai theo mirc do:
+ Céanh bao nghiém trong (mau dé): Bao hi¢u cac 16i vuot qua gi61 han cai dat,
su ¢d hé thong, can xur 1y ngay.
+ Canh bao khong nghiém trong (mau xanh): Ghi nhan cac thao tac cia nguoi
van hanh nhu nhan nat start/stop, hodc cac sy kién khong anh hudng truc tiép
dén van hanh.

ESTEC THIET KE HE THONG DIEU KHIEN, GIAM SAT VA QUAN LY NANG LUONG ng‘s
CHO NHA MAY SAN XUAT BAO Bi A

SE— L —

SCHEDULER CHILLER

STAAT . STNAT " SIMIT "

STANT v

HOME  AHU2116 | AHU210S < AHU2106 = CHILLER ALARM  TREND-1 TREND-Z TREND-3 TREND-4
— e e e e—— . - — A

-

STan STO0 STO0

TNAIY A A TN

Hinh 4.13 Man hinh cai dit lich trinh

Viéc cai dat lich trinh cho hé théng la mot chlrc nang quan trong trong hé théng
BMS dic biét ddi véi cac hé théng HVAC nhu Chiller, AHU,... Trong m{t nha may,
hé théng BMS thuong tich hop rat nhiéu thiét bi va hoat dong theo cac khung gid khac
nhau. Do d6, dé hé théng van hanh 6n dinh, hiéu qua va tiét kiém nang lugng, viéc cai
dat lich trinh hoat dong cho tirng thiét bi 1a hét stic can thiét.

4.3.3 Nhan xét

Sau qua trinh thyc thyuc hién chay mé phong diéu khién va giam sat hé théng chung
em cO nhirng nhan xét nhu sau:

- Hoat dong cua hé thong khi md phong chinh xéac theo quy trinh cong nghé va dang
tin cdy phan anh hoat dong thuc té ctia hé théng trong nha mdy. Céc thong sb do luong
va qua trinh xtr Iy dugc mo phong tuong ddi chinh xac dam bao rang hé théng hoat dong
dung yéu cau.
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- Giao dién giam sét tryc quan, d& str dung va khong gdy kho chiu v6i mat cho nguoi
giam sat khi lam viéc trong thoi gian dai. Cac thanh phan va biéu do duoc hién thi mot
cach 16 rang va dé nhin, gitip ngudi dung nhanh chong hiéu va tuong tac véi cac chiic
nang cta hé théng

- Chirc nang canh bao va ghi log hoat dong gitp phat hién nhanh cac 15i bat thuong,
hd trg viéc bao tri va xtr Iy sy ¢b hiéu qua hon.

- Tinh ning xuit bdo céo tién loi, nhiéu lya chon hd trg ngudi ding tuy chinh, dinh
dang hay ndi dung bao cao dap (mg cac yéu cau cu thé ctia nguoi dung
4.4 Pwa dir liéu 1€n Internet

Hién nay, viéc st dung céc thiét bi dau cudi di dong (nhu dién thoai thong minh,
may tinh bang hay may tinh xach tay) dé tiép can nhanh chong va dé dang voi tat ca cac
thong tin cu thé cua quy trinh hoat dong trong nha may, hoac dé van hanh va giam sat
hé théng ngay cang dugc chi trong béi su thuan tién, nhanh chong va linh hoat ciia né.
Dé giai quyét nhu cau do va cling nhu mot cach dé nang cap cho hé théng BMS, chiing
em da dé xuét sir dung giai phap sir dung giai phap dua dir liéu 1én Internet.

Ta c6 so do diéu khién va gidm sat tir xa nhu sau:

RJ45
113.170.10.12
NAT Port

19216811 Router wifi

1 |
} BMS CONTROL ROOM } pieukhiéntirxa |

[

SIMATIC WinCC

| ,. D T
192.168.1.100 PC SEVER " ¥
| o 4 I 0%
SCALANCE = 5
X108POE
HMI

Hinh 4.14 Mo hinh diéu khién, giam sét tir xa

Nguyén Iy diéu khién nhuw sau:

Trong hé thdng, mot may tinh PC Server dugc dit tai phong diéu khién (BMS
Control Room), c6 dia chi IP cuc b 12 192.168.1.250, s& dugc cu hinh dé chay WinCC
Unified Runtime lién tuc 24/24.

DPé co thé diéu khién tr xa qua Internet, PC Server can duoc két ndi téi Modem
Wi-Fi ctia nha mang (Viettel, VNPT, v.v.), c6 dia chi mang 1a 192.168.1.1 va duoc cip
phéat mot dia chi IP Public 1a 113.170.10.12

WinCC Unified Web Server méc dinh st dung céng 443 (HTTPS). Do @6, trén
modem can thuc hién cdu hinh NAT Port (Port Forwarding) dé anh xa cong ngoai (vi
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du: 443) to1 dia chi 192.168.1.250:443 day la dia chi local ciia may tinh PC Server dang
chay WinCC Unified Runtime.

Sau khi cau hinh thanh cong, cac thiét bi tir xa nhu laptop, dién thoai, may tinh
bang c6 thé truy cdp vao hé théng qua trinh duyét web nhuw Chrome, Firefox, Coc Cdc,
bang cach nhap dia chi: 113.170.10.12

Khi két ndi, giao dién giam sat va diéu khién HMI s& duoc hién thi, cho phép thao

tac tor xa nhu trong mang ndi bo.

Lién két véi hé thong BMS qua Internet PC Client User

Hinh 4.15 M6 hinh truy cap giam sat hé thong tir xa qua Internet

Biang cach phan quyén céc tai khoan dang nhap va gidi han chitc ning theo ting
loai tai khoan nhu Admin, Client, hay User, nguoi ding chi c6 thé truy cap va diéu khién

trong pham vi dugc cho phép.

Viéc diéu khién tir xa nay co thé phuc vu cho nhiéu muc dich khac nhau. Vi du,
nguoi van hanh c6 thé giam sat va diéu khién hé thong tir bat ky ddu ma khong can co
mit tai phong diéu khién trung tam (CCMS). Ngoai ra, ddy ciing 1a mot giai phap giup
cac nhan vién trong nha may co thé tu diéu chinh nhiét do trong khu vuc lam viéc cua

minh thong qua dién thoai di dong mot cach dé dang va thuan tién.
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Chwong 5: XAY DUNG HE THONG QUAN LY NANG LUQNG CHO
NHA MAY

5.1 Giai phap quan ly nang lwong

Quan 1y ning luong 1a mot hoat ddng nhim tbi wu hoa viée str dung ning lugng,
gitip kiém soat hiéu qua murc tiéu thu. Trong bdi canh doanh nghiép san xuét, viéc ap
dung cac giai phap quan Iy ning luong 1a hét strc can thiét dé nang cao hiéu qua san xudt

va giam thiéu ton tht.
5.1.1 Qudn ly phu tdi theo khung gio

Khung gia dién cho nha may Tetra Pak thuong thudc d6i twong san xuat cong
nghiép, do d6 ap dung gia dién san xuét theo quy dinh cia EVN
e Gio binh thuong: 04h00 — 09h30; 11h30 — 17h00; 20h00 — 22h00.
e Gio cao diém: 09h30 — 11h30; 17h00 — 20h00.
e Gio thap diém: 22h00 — 04h00 hém sau.
Nhu vay, néu chling ta t6i wu héa van hanh HVAC dé tranh giod cao diém, co thé
giam chi phi dién HVAC t6i tuy thoi gian chay.
- Ting nhiét o setpoint trong gio' cao diém
Vi du: Néu binh thuong dat 22°C thi trong gio cao diém (17h00-20h00) ting 1én 24—
25°C (néu van dam bao chat lugng san pham).
- Lam lanh tich trir
Lam lanh sém trudc gio cao diém bang cach chay HVAC manh hon trong gio thap
diém hodc binh thudng.
Luc cao diém, tat bét Chiller, duy tri nhiét d6 bang khi lanh d tich trit trong khdng
gian, ong gio.
» Thuit toan quan ly dién nang theo khung gio
Thuat toan quan ly nang lugng cd vai tro tinh toan dién nang tiéu thu va tién dién
theo tirmg khoang thoi gian cy thé. Cach thuc hién nhu sau:
% Dé tinh dién nang tiéu thy trong mot khoang thoi gian tir A dén B, thuc hién:
- Dién nang tiéu thu trong khoan thoi gian [A, B]: = Chi s6 tai B — Chi s6 tai A
- Ap dung murc gia dién theo khung gio ciia EVN.
- Tinh téng tién dién = Pién ning tiéu thu x Gia dién mdi khung gid.
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Nho d6, hé thong co thé xac dinh luong dién tiéu thu va tién dién phai tra trong
mot khoang thoi gian bat ky, gitp nguoi dung theo ddi, quan 1y va tdi wu hoa viée sir
dung dién mot cach hi¢u qua hon.
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Hinh 5.1 Thut toan tinh dién ning tiéu thy va gid tién tai cac khung gid
5.1.2 Cai dat dwong co so

Puong co s (Baseline) 1a murc tiéu thy nang luong tiéu chuan, phan anh nhu cau
tiéu thy nang lwong binh thudng, hop 1y trong diéu kién san xuat 6n dinh. Dung dé so
sanh, phat hién cac diém bat thuong trong qu4 trinh tiéu thu nang luong.

Today Electricity Enerqgy

59,059 \
Tong NL tiéu thy Nht<iu

rent Month Blectricity Energy Real

59,059 1244 SR
Duong co''so ve tieu

Di¥ liéu bat
_thuong

Hinh 5.2 Minh hoa vé duong co s tiéu thu ning luong

thu nanglyQpg.«

s Cach xay dung duwong co so.
e Thu thap dir li¢u tiéu thu nang lugng trong mdt khoang thoi gian dai (thang,

quy, nam).
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e Phan tich dir liéu theo cac yéu td anh huodng: san lugng, ca lam vi¢c, nhiét do,
cong suét van hanh,...

e Ap dung cac phuong phap nhu:
- Trung binh dong (Moving Average)
- Hobi quy tuyén tinh (Linear Regression)
- Phén tich theo mua vu, bién dong theo ca lam viéc

e Xay dung biéu d6 hién thi duong co so trén Dashboard quan 1y ning luong.

< Quan ly va phat hién dir li¢u bat thuong

- So sanh dit liéu tiéu thu thuc té (biéu dd cot mau xanh) vo1 duong co sé

Xéc dinh cac diém dir liéu bat thuong

Ti€u thu tang/gidam dot ngdt ma khong cé 1y do rd rang.

Sai 1éch 16n hon mirc ngudng cho phép (vi du: 10%-15%).

Gan cd canh bao trén phan mém quan 1y, thong bao dén ngudi phu trach.
5.1.3 Thiét lap h¢ théng cdanh béo

Dau tién cac thong s6 Ty, Tyax » U =3P U =3P U — Ly s U — Ly - COS,
duogc thiét 1ap. Sau d6, cac thong sé tc thoi cua hé théng nhu: dong dién 1, dién ap pha
(U s Uy Uy, dién ap day (Uiz, Uzs, Us1), Cos, dugc so sanh véi cac gia tri thiét 1ap
trén. Néu:

- | < Ivin: dén canh bao dong dién giam bat thudng dudi muc thiét l1ap sang 1én.
- 1> Iyax: dén canh bao dong dién ting bat thuong trén muc thiét 1ap sang 1én.
- Un < U-3Pwmin hoac Uan < U-3Pwmin hoac Usn < U-3Pwmin: dén canh bao dién ap
pha giam bat thuong dudi mic thiét 1ap sang Ién.
- Uin> U-3Pwmax hoac Uan > U-3Pmax hodac Usn > U-3Pmax: dén canh bao dién ap
pha ting bat thuong trén muac thiét 1ap sang Ién.
- U2 < U-Lmin hodc U2z < U-Lmin hoac Uzr < U-Lmin: dén canh bao dién &p day
giam bat thuong dudi muc thiét 1ap sang lén.
- U2 > U-Lmax hoac Uzs > U-Lmax hoac Usy > U-Lwvax: dén canh bao dién ap day
tang bat thuong trén muc thiét 1ap sang lén.
- Cosphi < Cosphimin: dén canh béo hé sé cong suat Cosphi giam bt thuong dudi
muc thiét lap sang 1én
Chu thich:
I, 1a dong dién nho nhat
.. 12 dong dién I6n nhat
- U-3R,, la dién ap trung binh 3 pha nhé nhat
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Thiét ké hé thong diéu khién, gidm sat va qudn 1y nang lwong cho nha mdy san xudt bao bi

- U-3P,, ladién ap trung binh 3 pha Ién nhat

- U-L,, ladién ap day nho nhat

- U—L,, ladién ap day I6n nhat

Light_U —3P,,, =1

Light_U =3P, =1

SETTING

MIN * " MAX 1

| | U —-3PR,n U —3Pyax
U- LMIN,U - LMAX 'Cosq),MIN

U, <U-3R,,?
U,, <U-3R,,?
U, <U-3R,,?

U, >U =3P, ? NO
U,y >U-3R,«?

U,y >U =3P ?

NO

Uy, >U =3L0 ?
U,y >U =3l ?

Uy, >U =3l ?

YES

Light _U — Ly, =1

Light_U — Ly =1

YES

SVTH: Pham Xu&n An-Tran Vin Hién

Light 1, =1 |« I <lyn?
NO
Y
_ YES
Light _ 1y, =1 I>IMAX?

Hinh 5.3 Thuat todn canh béo hé thong dién
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Thiét ké hé thong diéu khién, gidm sat va qudn 1y nang lwong cho nha mdy san xudt bao bi

5.2 Hé théng quan 1y ning lweng tai nha may

5.2.1 So' do téng quan cia hé thong qudn Iy nang lweng tai nha may

BMS CONTROL ROOM |

e—anan

A i
Truyén thong |
: Profinet Profinet
Profinet Profinet
Profinet

| P S [P S S S S —
i e E—— —

E E E

B S 8

= = =

EM1-CH3

EM1-SHG8 EM1-AHU2106 EMI1-AHU2107 EMIL-AHU2112

EMI1-AHU2118

EMI1-AHU2108 EMI1-AHU2111

EM1-AHU2117 EM1-CH_CHPW EM1-AHU2115 EM1-AHU2116 EM1-AHU2102 EML-AHU2101

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
EMI-SHG1 EMI1-AHU2123 EM1-AHU2109 | EMI1-SHG1 |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
: EM1-AHU2103 :
| |

CC2108 CcC2107 CC2105 CC2104 CC2103 CC2102 CcC2101

Hinh 5.4 So dd ciu tric F&B

Trong hé thong nay, cac dong hd do dién ning (energy meters) duoc két ndi ndi
tiép voi nhau theo chuan giao thic Modbus. Dt liéu tir cac dong hd nay duge truyén
dén thiét bj Gateway PIIGAB, noi thyc hién chirc niang chuyén doi giao thtrc tir Modbus

sang Profinet.
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Thiét ké hé thong diéu khién, gidm sat va qudn 1y nang lwong cho nha mdy san xudt bao bi

Sau khi dugc chuyén d6i, dir liéu duoc truyén thong qua Switch Profinet cong

nghiép dén may chu trung tam. Tai day, dit liéu duoc dua vao hé thong EMS dé xtr 1y

va luu trir phuc vu cho cac muc dich:

e Giam sat tieu thu nang luong theo thoi gian thuc

Canh béo khi c6 sy ¢b hodc tiéu thu vugt ngudng cho phép

Phén tich va danh gia hiéu suét str dung dién tai cac khu vuc trong nha may

Xuéat bao cdo va hd trg ra quyét dinh trong cong tac quan 1y ning lugng

T T 3 1 3 1 4 I

3 I W I 7 I v

|

T 1®

[

1

lel=lnlefo]e]>

400 eC

L
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=

NETWORK M-BUS DIAGRAM
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Energy meter
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&
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Energy meter
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Energy meter

i
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1
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B
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E] Scalance
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Hinh 5.5 So d6 dau nbi Engergy meter tai ti diéu khién

5.2.2 Giao di¢n qudn Iy nang lwong cia nha may

Céac ddng hd do diém dién ning duoc lip lai nhiéu khu vie quan trong khac nhau

dé thu thap cac gia tri dién ndng nhu dién ap, dong di¢n, tan so, cong suat ti€u thy, v.v.
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Thiét ké hé thong diéu khién, gidm sat va qudn 1y nang lwong cho nha mdy san xudt bao bi

THIET KE HE uu)\ U KHIE! AT VA QUAN LY NANG LUONG
AT BAO BI

l
HOME | AHU2116 AHU2105 | AHU2106 | CHILLER | ALARM | TREND m m

H¢ thing dién cym Chiller HE thing dién cum AHU

CCR) | PRCaiee  MCCHE | MACASN  MOENE | AV MOORS TMCINE  MCORE TMACIIS  MCON | o
- - [N i - -

MECES | PSS METET | PALIES MOCRT PAICS MEUET] SACRIS MOCEY| Buiiis MOCHT | PAlii MECES | MLics

1.4 - - 1.4 e e84 -

= ol Ul o AT INONSN PUTINININ NN SRNEIMNTIY  ROCATAER  yynetee

Hinh 5.6 Dir liéu dién ning tai mdi khu vuc

THIET KE HE THONG DIEU KHIEN, GIAM SAT VA QUAN LY NANG LUONG
CHO NHA MAY SAN XUAT BAO BI

|

HOME  AHU2116 AHU210S  AHU2106 CHILLER | ALARM

[ [ [ =] —

o e 0=

yomage | " Catremn 1) A
Aaire pmage
whegel? | uee [ wa
Asermn Currern
" .h
o ' Qe - Al Coaghl = . . . . .
- " e St Tw

CHICIN MCNUE YW SR ™ EEmARSSLE T S L EEAR

Hinh 5.7 Giao dién hé thong quan 1y ning luong

Hé thong quan 1y ning luong duoc thiét ké ¢ giao dién truc quan hoa qua trinh
duyét Web Server cia WinCC Unified:
e Tuong d6i than thién, don gian v6i nguoi sir dung.
e Sir dung d6 thi phd bién giam sat dong dién, dién ap, s6 chir dién st dung bar
graphs( biéu d6 thanh), giam sat cong suat bang gauge (dong ho).
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Thiét ké hé thong diéu khién, gidm sat va qudn 1y nang lwong cho nha mdy san xudt bao bi

e Duaraso li€u cu thé vé dong dién, dién ap, cong suat, tan so, so chir dién va gia
dién trong gio, ngay, tuan, thang.
[

Biéu db thanh thé hién sb dién ning tiéu thy trong ngay qua cac khung gio khac
nhau.

e Heé théng duoc trang bi cac hé thong canh bao khi cé sy ¢b bat thuong
5.2.3 Xuadt di liéu bao céo

Thu thap dir lidu c¢6 vai tro rat quan trong, dir lidu dugc thu thap s& gitp cho qua
trinh phén tich, danh gid va dua ra giai phap t6i uu nhat cho hé thong.

Dt liéu sau khi File bao cao dinh
duge thuthap va | | Luu trit vé may chﬁ> File Logging | | Xuat dit liéu i file logging > dang CSV, PDF,
xily XLS

WinCC Unifiled Logging % | > EE == Hﬁ
=
L]

Hinh 5.8 Quy trinh xuat bao céo

Wincc Unifiled Logging la tién ich tich hop véi Wince Unifiled duoc st dung dé
lwu trir dit liéu caa hé théng dudi dang file log tai may chu WinCC Unifiled. Céc file
log s& 12 nguon dir liéu dé truy xuat béo cao

BRY TD: TRUGNG DAI HOC BACH KHOA - DAI HOC DA NANG A ESTEC
> @/ A8 Ngurin Lavvg Bng. phareng Hie Khash Bde. auin Litn Citka. T Dd Nieg —
N AUTOMATION & DNITRLZATION

CTY THHH KY THUAT CONG NGHE DIEN TV DONG BIEN DONG (ESTEC)
LA AL Ouomg ob 1 e cong agie cos Do Nbag, Hon Lite, Hon vang, 19 0 Mirg Vot Num

Khoa Dign
Nghe K7 Srake D xvas va Ty Dong Mos
BAO CAO THEO DOI TIEN DIEN

Wt 0 b it By mamg bo ey
Bt do sark e dign

& [l

B m " U

Hinh 5.9 Bao cao dién nang
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Thiét ké hé thong diéu khién, gidm sat va qudn 1y nang lwong cho nha mdy san xudt bao bi

Tai bao c4o nay sé& chi cho nguoi van hanh thiy duoc bang sé liéu va dién ning
tiéu thyu. Tai day, ctr dén cudi ngay, thang, ndm tuy thudc vao minh cai dat thi hé thong
s& tu dong tao ra cac file chuan “.csv” nham luu trir dit liéu tranh viéc sau nay kho khin
trong viéc tim lai dir liéu cii va phuc cho nhiéu myc dich khac nhau.

5.3 Thi cdng m6 hinh quan ly nang lwgng
5.3.1 Muc dich xd@y duwng mo hinh

M0 hinh dugc xay dung nham mo phong mot thiét bi do dién nang ti€u thy, tuong
tu nhu cac dong hd dién nang dang duoc st dung thyc té trong cong nghiép. Viéc xay
dung mé hinh giip nhom nghién ctru hiéu rd nguyén Iy hoat dong cua hé théng do luong,

ddng thoi 1am co sé thir nghiém va kiém ching trude khi 4p dung vao thuce té.
5.3.2 Téng quan két néi phan ciing

So d6 dudi day 1a mo hinh thuc nghiém giam sat ning. Mo hinh st dung déng hd
PAC3200 dé thu thap thong s6 dién nang nhu dién ap, dong dién, tan so, cong suét tiéu
thy, ... tir dong co khong dong bo 3 pha.

Ethernet

SIMATIC S7-1500
CPU 1512C-1 PN

SIMATIC TP700 COMFORT PAC 3200

®

i
i
-

d0OZT9 SOINVNIS

Hinh 5.10 So do két ndi

% Cac thanh phan dwoc sir dung

Céc phan cimg sir dung trong dé tai:
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Thiét ké hé thong diéu khién, gidm sat va qudn 1y nang lwong cho nha mdy san xudt bao bi

Bang 5.1 Cac thiét bi phan cing

STT Thiét bi M3 thiét bi
1 |PLC S7-1500 6ES7215-1AG40-0XB0
2 | Bién tan G120 6SL3246-0BA22-1BA0
3 | HMI MTP1000 Unified 6AV2128-3KB06-0AX1
3 | Dongco KDB 3KC4338-0CA21-0AA3
5 | Pau cam Profinet 6GK1901-1BB10-2AB0
6 | Ddng ho dién nang PAC3200
7 May tinh Dell

< Piu ndi dong hd PAC3200
Dé do ba pha, bon ddy dan, tai khong can bang, khong co6 bién ap dién ap, vai ba
bién dong dién

Ta thuc hién két noi so do nhu sau:

X1 X2
IL1 1Lt |IL2]1L2{iL3|iL3
k0 [Tkl | k| w ||| Ve | V2 | Va | Vn|L/+(N/-
ot i Il D
= oN ¢ -
L1 (a) m f
L2 (b) i
L3 (c) 1

N (n)

Hinh 5.11 Két nbi 3P4W, tai khong can bang, khong bién ap dién ap, v6i 3 bién don
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Thiét ké hé thong diéu khién, gidm sat va qudn 1y nang lwong cho nha mdy san xudt bao bi

5.3.3 Giao thsc truyén théng ciia mé hinh
% Truyén thong Modbus TCP/IP

Két ndi PLC S7-1200 va dong hd do PAC3200 v&i nhau thong qua truyén thong
Modbus TCP/IP. PLC S7-1200 dong vai tro 1a Client, dong hd do PAC3200 dong vai trd

la Server.

< Modbus TCP/IP
Sl D81 [ ID=1 [
em— SENTRON PAC3200

PLC 2

Hinh 5.12 Truyén thdng Modbus TCP/IP

PLC S7-1500 s& lay dir liéu ning luong tir ddng hd do PAC3200 thong s6 nhu dién

ap, dong dién, tan so, hé s6 cong suat,... sau do dir li€u s€ dugc luu vao DB3 cua PLC

Mo Bat Wea et Ooies Sptevn Thek Wadoe i

Totaly Integrated Autamitoo

G Sbiwerninr B A X N YOEGRNG & Howeme BB X L " POATAL
Devices | Manl odgmch | Optiens !y',
B P @ BB E™ eepraelisias e et W % Coppapmbrtimemtvin: B 8 ° 3 :i
M=d 08 v Tiod and ropioce it
-~ rara Senanpe Ofser  Gawermes irms e ataer Az -
v e a] row =
=) @ s | e T oo - o = gi
“ . ol 09 T - - ‘o =20 £
) a » 2l 45 TirTeme 2 @ | whete wards ordy E)
) - . . ea 1A - = 11 PO (ope ]
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& " @ T 4 - W
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LR W 3 =) -
ViDetaksvew Q. Fat Vb aaal M08 10 = [~ ™
Data | Tedhnchogy stpecss P = 1
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Hinh 5.13 Khéi luu trit dir liéu 1y duge tir dong ho do PAC3200

SVTH: Pham Xuan An-Tran Van Hién ~ GVHD: TS.Ng6 Dinh Thanh ~ CBHD: KS.Tran Quang Phu 65
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5.3.4 Giao dign HMI gidm sdt nang lwong

4

4 13

2
-

§ =
=
= 3
2

Mowi s

o=
kS =

E iz
£ =§=

Engery Management System » j4 @Esl!c n @
< >

4 ccous Prasent Bure dedex 0008000k 13 | e | e Slectre ndex | 3000,000 |k
o

43 PO 200 DI000 DOSXE DAOI0 DAON0 030X S0.0XN TGN PAMD QD B0 3002 M0 00N 0LINO 0I0N0 0M0X ORO0X OR000 MNO0M 00N 00N

B3N 24n 6 68 S18) 161N 1216 1635 LGN 1528 262Ih BINWh B3 24k 46 ES\ B3I IDIM 1238 161 ISIEh 18Zh 022h IR

Hinh 5.15 Biéu do cong suét tiéu thu theo chu ky 2 gio

Engery Management System » 34 @Esl!c n @
< >

Present Bacre dex [ 0008000 | | e | Fremst Slectrc dex | 3000,000 |
o

B0 300X 0000 S0OM 0LINO DI 0M0X 040X 0RO 0N 00N 200N

G J4h G664 S19) 16LM 1216 3435 LGLN IS 2SI JIINWh B3 24k 48 BB\ BIN IDIM I233 OIS ISIBh 1BZh 02h 21Nk

Hinh 5.16 Biéu do cong suat tiéu thu tai cac khung gid trong diém

5.3.5 Két qud chay thuc thé tai cong ty ESTEC

Cong ty TNHH K§ thuat Cong nghé Pién Tu Pong Bién Dong - ESTEC c6 tru s&
chinh tai TP. H6 Chi Minh va nha may duoc dit tai Khu cong nghé cao Pa Nang, Hoa
Lién, Hoa Vang, TP. Pa Ning, Viét Nam. ESTEC 1a mot nha cung cdp hang dau trong
linh vue Tu dong hoa va Sb hoa. Vi bé day kinh nghiém va tham gia vao nhiéu nganh

cong nghiép, dat biét 1a cong nghiép quy trinh, ESTEC cung cdp san pham va giai phap
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Thiét ké hé thong diéu khién, gidm sat va qudn 1y nang lwong cho nha mdy san xudt bao bi

cho cac day chuyén san xut, thiét ké nha may, thiét ké k¥ thuat, san XUuét, lép dat, chay

thir, m& rdng, bao tri va dich vu.

e N

Hinh 5.17 Chay thir mé hinh thyc té tai cong ty ESTEC

Dt liéu va thong s6 hién thi trén HMI duoc ghi lai véi tai 1a cong suat chay cua
dong co khong dong bo 3 pha. Hinh anh thé hién rd cic théng sé quan trong cua hé
thdng, bao gdm:

- Cong suét tiéu thy dién nang (kWh) theo ting khung gio trong ngay.

- Biéu d6 thanh thé hién murc tiéu thu dién theo thoi gian, hd trg nguoi ding nhan
biét cac thoi diém cao diém, thap diém va binh thuong.

- Chi phi tiéu dién nang tiéu thy & cac khung gid nhu cao diém, thap diém, binh
thuong.

- Tong chi phi dién nang tiéu thu trong mot ngay, gitip nha may quan 1y ning luong
hiéu qua va tdi wu hoa chi phi van hanh.

- Man hinh chay thuc té 1a minh chung truc quan cho kha nang hoat dong on dinh

va chinh x4c cua chuong trinh
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Thiét ké hé théng diéu khién, giam sat va quan ly nang liwong cho nha may san xudt bao bi

KET LUAN

< Két luan chung

Sau qua trinh lam viéc nghiém tic va nghién ctru k¥ ludng, nhom chiing em da tim

hiéu, thu thap thong tin va hoan thanh dé tai “Thiét ké hé thong diéu khién, giam sat va
quan 1y ning lwong cho nha may san xuat bao bi”

Céc noi dung chinh da dugc thuc hién va hoan thanh bao gém:

X4y dung quy trinh cong nghé cho hé théng diéu hoa khéng khi HVAC, bao
g6m hé thong Chiller va hé théng AHU.

Thiét ké va mo6 phong hoat dong cua hé thong.

Xay dung giao dién Web Server dé diéu khién va giam sat ing dung nén tang
WinCC Unified dap tmg yéu ciu truc quan va thin thién v6i ngudi st dung.
Pua dit liéu 1én Internet phuc vu qua trinh luu trit va diéu khién tir xa.

Xay dung duoc hé théng quan 1y ning lugng cho nha may.

Tuy nhién, trong qua trinh thuc hién do an, nhom ciing gip phai mot s6 han ché

nhu sau:

K/
0’0

Chua c6 diéu kién tiép can thiét bi thyuc té, dan dén viéc danh gia hoat dong hé
thng con han ché chi dya vao két qua mé phong.
Han ché vé license khién nhom chua thé tiép can dén cac nén tang do cac hang
16n san xuit chuyén dung diéu khién cho hé théng BMS.

Huwéng phat trién hé thong
Ma rong va phat trién hé thong BMS trong nha may, bao gom cac hé théng phu
trg quan trong nhu: H¢ théng bao chay tu dong, hé théng chiéu sang, h¢ théng
cap — thoat nudc, hé thong an ninh ...
Phat trién hé thong HVAC tich hop thém cic cam bién thong minh nhu cam
bién phat hién nguoi, cam bién chat luong khong khi, cam bién chuyén dong. ..

nham ting cudng tu dong hoa va ning cao chat luong hé thng.
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PHU LUC 1 — Ciu hinh dwa dir liéu 1én Internet

Mot sb bude quan trong trong qua trinh cAu hinh dua dit liéu 1én Internet duoc chi ra

nhu hinh bén dudi.
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Hinh 1: C4u hinh dich vu Web Server trong IIS
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Sau khi cai ¢t WinCC Unified Runtime va bat dich vu Web Server, ta tién hanh cu
hinh trong 11S Manager (Internet Information Services Manager) dé quan 1y va giam sat

cac tinh nang truy cap web.

Open port
443 for

unified PC

o) t forwarding
Ca,---a —_—— P TTTTTR——. -
| Internet Protocol Version 4 (TCP/IPvE) Properties X z
| ®on Oof
I General
"l Wincc . — " binh1
ope Yy I your ne SUDPOr
: Unified PC network admnstrator TCP And UDP
] IP Address
'; omci_ipvd_pppoe_] wincc
] 3
1 (@) Use the folowing 1P address: 0 0
. )
\ IP address: 192.168. 1 .25 ( """""" ) 192.168.1.250
l Subnet mask: 255 .255.255. 0 e e
- Defauit gateway: 192.168, 1 . 1
R 443 ~ |443
(@) Use the following DNS server addresses: R
Preferred DNS server: 8 8 . L\? 8
Alternate DNS serves: 8 .8 4 4
®On O
Dvﬂdn: settings upon et Advanced... binh2

Hinh 2: Céu hinh dia chi IP vd NAT Port cho WinCC Unified
Dé truy cap tir xa hé théng giam sat WinCC Unified thong qua Internet, trudc tién can
cAu hinh IP cho may tinh chay WinCC Unified Runtime. Trong hinh bén trai, ta dat dia chi IP
tinh 14 192.168.1.250 cung véi subnet mask va gateway phu hop véi mang ndi bo.
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Dé cho phép truy cap tir Internet dén WinCC Unified Web Server, cin mo cong 443
(HTTPS) trén modem/router thong qua tinh nang Port Forwarding (NAT Port). Trong hinh
bén phai, céng ngoai 443 dugc anh xa dén dia chi noi bo 192.168.1.250 qua céng 443 tuong
ung.

CanYouSeeMe.org

Success
Port open

443 Port

Common Pons
Success: | can see you

440) h
Your ISP

If SeIvice 0 27.63.149.63 on podt

21

ISP 15 not Diocking pod ' 445

POP3 11
Check Port WAAF
Other Applications
Minecian 258

Hinh 3: Kiém tra két ni tir xa qua cong HTTPS (443)
Sau khi cau hinh NAT port va gan dia chi IP tinh cho may tinh chay WinCC Unified,
budrc tiép theo 12 kiém tra xem cong 443 (giao thirc HTTPS) di dugc mé thanh cong tir

Internet hay chua.

Cong cu CanYouSeeMe.org cho phép kiém tra tryc tuyén tinh trang mé cong. Trong
hinh bén dudi, ta thiy thdng béo:

Success: | can see your service on 27.64.149.63 on port (443)
Diéu nay ching t6 rang:

e (Cong 443 da dugec ma thanh cong.
e ISP khong chin truy cap qua cong 443.
e Thiét bi modem d3 4nh xa dung dén may tinh ndi bo (192.168.1.250).
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() E" » Control Panet Network and Intermet Network Connectons

Ornmnive - M ainle thic neturek Aeice Miamnecs thie ranmaction Rename tho connection CP'-!h_Jz settings of thiz connmecton
-
| Advanced XP/IP Settings >
Doty * —1"
3 Bl Fsetins o8 Wi

Co

F Gereral [P addresses
You can get [P settngs sssgned sutomstoaly #f your network supports 1P address Subret mask
thes capabilty. Ofhervese, you need to ask your network admrestrator Wy - e 3
ny  for e agpropniste [P setirgs 192,363.1.250 255.255.255.0
27.64.149.63 255.255.255.00
1 () Chtan »n 77 address atomationly
L] _ Add. 5t Rermove
q (@ Use T folowing [P address:
\ 1P address: 192,168, 1 .390 | Defoult gateways:
]
] [ ' J5¢€ 2c8 2
d Subnet mask: 255 . 255,255 Gateway Metric
Defaut gataway

<
t (®) Use e following ONS server addresses Add..

Sreferred DS server: .
[ automati: metic
Alterniate DRS serves:

[ vaidate s=ttngs upon ext Advenced...

Hinh 4: C4u hinh thém dia chi Public IP

Modem ctia nha mang Viettel dugc cap mot dia chi IP cong cong (Public IP), 1a
27.64.149.63.

Ta can thém Public IP vao PC

A A A It

' WARCC Unibied Conbguratian [

SIEMENS Totally Integrated Automation
) Computer and website configuration
Whitepaper Y o
p p o - O Keep the exsting configuration
0 Wabsite sottings Addressing the website and the identity provider
User management (7] Use 1P address matead of computer name
Com .) 2764 14353
Success: | Can Sek your Seryice on 27.64.148.83 on port =z Archive settings “'_..-'“
a43) T CLA ;
thocking port 44 == e s Qeporing Create o seloct a certificato for the website
o RSN L Ad
(."' e Secure download 0) instal 3 cetficate later
D) Select an exising cetficate
i Apply settings g — =
D) Create & raw cesbcate

Hinh 5: C4u hinh WinCC Unified sir dung IP Public

Trong phan cdu hinh cia WinCC Unified, nguoi dung can thiét 1ap dia chi truy cap cua
Web Server str dung IP thay vi tén may:

Chon Use IP address instead of computer name

Chon 27.64.149.63
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CcC2101

AHU2103

PHU LUC 2 — TetraPak Layout

Bang phan bé thiét bi 1am lanh dén cac khu vue

AHU2111

2161

2163

2167

2169

2168

2171

2172

AHU2112

2263

2263

2262

2262A, B

2180

2173

wC

STORAGE

2175

wC

2178

ARCHIVE

2177

CC2102

AHU2101

2225

IT ROOM

2225

2234

SPARE

2242

SPARE

AHU2108

2231

AHU2107

2149

PASSAGE

2145

2146

2147

2148

AHU 2109

2153

2157

2153A, B

2159

2157A, B

2160

AHU 2110

2155
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AHU 2102
2196
AHU2113 2197
2165
2135
2137&2139 WwC
Cezilts 2141 STORAGE
CLEANING EQUIPMENT &
AHU2106 2144 STORQAGE
2138&2142 PASSAGE
2140 | WOW& CONFERENCET| 2140A, &
2142 GAS METER ROOM
AHU2123 PRINTER ZONE
7215 | STAFFRECREATIONIIT] 22154, B, C
2214 IT ROOM 2214
2208 MEETING ROOM 2205
2205 IT TRAINING 2205
2202 ARCHIVE
AHU2116 2201 PASSAGE
2207 CLEANING STORAGE
2212 SPARE
2209 ARCHIVE
2206 DESIGN/ CLIENT APPR 2206
2225 2125
2111 LOADING PHASE 1
CC2104 2121
2120&2116 WC
AHU2104 2113 2113
2114 2114
2112
2214 IT ROOM
2128
2129
AHU2105 2130
2131
2132
2126 STAIRCASE
2103a AIRLOCK
AHU2115 2189 EL ROOM
CC2105 LT ROOM
AHU?2114 5 4
2188 T5
T6
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T7

AREA

2271 PE VACUUM PUMP ROOM 2271
CC2107 2251 CHILLER ROOM 2251A,B
PUMP ROOM BASEMENT 3A, B
AHU 2117 2185
2184
CC2108 AHU2118 2183 RETURN MATERIAL
2182 WASTE COLLECTION
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PHU LUC 3 -DRAWING FOR CC2101 CABINET




