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506 " Gateway —— T6 CHUC PHAT TRIEN
BO CONG THUONG the European Union CONG NGHIEP LIEN HGP Quéc

Dw an “Day manh hoat déng tiét kiém nang Ieong trong cac doanh nghiép cong nghigp I thong qua hé thong
quan Iy ndng lwrong va toi wu hoa hé thong va thwe hanh TKNL trong cac DNVVN tai Viét Nam” ( IEEP)

CHUONG TRINH DAO TAO
TOI UU HOA HE THONG
LAM LANH - LAM MAT

TP H6 Chi Minh, 19 - 20/05/2026

Cooling Tower Condenser
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B0 CONG THUONG va t6i wru héa hé théng va thye hanh TKNL trong cac DNVVN tai Viét Nam (IEEP) b ton € (,\(I,U\Z,],Ill,;,,]::g\l ,l,l(;:‘;l o¢
' CHUONG TRINH PAO TAO
TOI UU HOA HE THONG LAM MAT - LAM LANH
Tir 19 dén 20/05/2026
Khach san Victory, 14 Vo Van Tan, phuong Xudn Hoa, TP. Ho6 Chi Minh
Ngay 1: 19/05/2026
Thoi gian Noi dung Nguoi trinh bay
8.00-8.30 bang ky hoc vién
e L Van phong Dy an
.30-8. 51 thié éu th ;
8.30-8.35 Giéi thiéu dai biéu tham du IEEP - UNIDO
bai dién Bo Cong
8.35-8.40 Phat biéu khai mac Thuong/ VP Du an
IEEP - UNIDO
8.40-10.15 Phan 1: Kién thiic co s& Chuyén gia qudc té

10.15-10.30 Nghi gitra gio

Cong cu xéac dinh pham vi hé thong 1am mat quy

10.30-11.4 ) huyén gia quéc té
0.30 0 mo 16n & lanh cong nghiép (CRST) Chuyén gia quoc te

11.40-12.00 Bai tép Chuyén gia qudc té

12.00-13.00 An trwa tai khach san Toan b 16p hoc

13.00-14.00 Phén 3: Tinh toan hiéu suat thiét bi & hé thong Chuyén gia trong nudc

Phan 4: Cong cu danh gia hé thong nude lanh

14.00-15.15
(CWSAT-SI)

Chuyén gia trong nudc

15.15-15.30 Nghi gitra gio

Phan 5: Céc giai phap tiét kiém ning 1 oy
15.30-16.40 an o: L4 glal paap Het kigih nang wong Chuyén gia qubc &
trong hé thong nudc lanh

16.40-17.00 Bai tap Chuyén gia quc té
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o Day manh hoat dong TKNL trong cac DN cong nghiép I&'n thong qua hé thong quan ly NL S Gateway I,
BO CONG THUONG va t8i wu héa hé thong va thyre hanh TKNL trong céc DNVVN tai Vigt Nam (IEEP) the European nion  CONG NGHIEP LIEN HOP QUOC
Ngay 2: 20/05/2026
Thoi gian N¢i dung Nguwoi trinh bay
8.00-8.30 bang ky hoc vién
2 30-8.45 Giai dap thac mac Ngay 1 (Trao doi truc ti€p), Chuyén gia quoc té
R céc van dé vé phan mém & h tro Tro gidng
Phan 6: M6i chét lanh — Qué khir, Hién tai & . .
8.45-9.15 . ' Q T Chuyén gia trong nudc
Tuong lai
9.15-10.15 Phan 7: Hé théng lanh cong nghiép Chuyén gia quc té

10.15-10.30

Nghi gitra gio

10.30-11.05 Phan 8: Mo hinh hoa hé thong lanh cong nghiép | Chuyén gia qudc té
Phén 9: Céc giai phap tiét kiém nang | s

11.05-11.40 an > Las glal pap Het kivim fang wong Chuyén gia qubc t&
trong hé thong lanh cong nghiép

11.40-12.00 Bai tép Chuyén gia qudc té

12.00-13.00

An trua tai khach san

Toan bo 16p hoc

Phan 10: Cac nghién ctru dién hinh vé t6i uu hoa

lugng khac cho hé théng lam mat — lam lanh

] 1 OO ] 1 15 C g ¥ ¥ g C] A 7

14.45-15.00

Nghi gitra gio

Phan 12: Hé théng 1am mat — lam lanh thé hé

15.00-16. huyén gia quéc té
5.00-16.00 méi Chuyén gia quoc té

Phan 13: Két luan vé tdi vu hoa hé théng nudc N oY
16.00-16.20 lanh & hé théng lanh Chuyén gia quoc té
16.20-16.40 Bai tap Chuyén gia quc té
16.40-17.00 Panh gia khéa hoc va Phan hoi Chuyén gia quc té
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TOi wu hda Hé thong lam lanh cong nghiép
& lam mat quy mo 1&n

Dao tao ngudi dung cudi (2 ngay)

Ngay 1

Neuwdi hwdng dan
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Ghanshyam Gaudani, PE,
MSME
Green System Consulting LLC — USA
Email: G@Greensystemio.com

Tién si Nguyén Ba Chién
DH Bach khoa Ha Noi
Email:
chien.nguyenba@hust.edu.vn

Tién si H6 Hiru Phung
DH Bach khoa Ha Noi
Email:
phung.hohuu@hust.edu.vn

Ldi cam on

Tién si Pham Thi Nga

C6 van Ky thuat — Dy an IEEP
Email: N.Pham@unido.org
Dién thoai: +84 862487804
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Ldi cam on

* Riyaz Papar, Hudson Technologies / ORNL
* Dr. Dragoljub Kosanovic
University of Massachusetts, Amherst - USA

* UNIDO Team — Vienna, Austria

* UNIDO Team — Vietnam

* Hudson Technologies Company — USA
* Oak Ridge National Laboratory — USA
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NOi quy

* LGi thodt hiém

* Nha vé sinh

* Dién thoai di dong

* Nghi gitta gio' va an trua

* Han ché email
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Muc tiéu dao tao

* S&r dung phuong phap tiép can hé théng dé danh gid hé théng lam
mat va lam lanh (CR)

* M hinh hda cic hé théng CR don gidn va tinh toadn chi phi vdn hanh

* Nhan théng tin téng quan vé cac céng cu phan mém thuc hanh tot
CR (CRST, CWSAT-SI, CoolPack, 3EPlus, MEASUR)

* Hiéu viéc xay dung hoé so phu tai va dudng ndng lwong co s& cla hé
théng CR

* Xac dinh cac phép do can thiét dé quan ly hé théng CR va hé théng
phu/thiét bj riéng |é hiéu qua

* Do lwdng hiéu suat cla tirng don vi va téng thé nha may (COP,
COSP)
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Muc tiéu dao tao

* Xac dinh va vu tién céc linh vire cé thé cai thién hiéu qua trong hé
théng CR

* Hiéu cac tai st dung cudi khac nhau va xac dinh pham vi cai thién
hiéu qua tai st dung cudi

* Tdc dong cha Nghi dinh thw Montreal, Nghi dinh thu Kyoto, sira déi
Kigali d6i v&i moi chat lanh

* Tinh toan chi phi ndng lvgng van hanh cho toan bd hé théng CR va
cac thiét bj riéng lé.

» Nang cao kién thirc dé thyc hién cong viéc thyc dia nham danh gia
hé thong CR
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Chuwong trinh dao tao — Ngay 1

Chuong trinh dao tao

NGAY 1
08:00 08:30 [Pang ky hoc vién
08:30 8:40  |Phat bidu khai mac
8:40 10:15 |Phan 1: Kién thirc co s&
10:30 10:45 |Nghi gitra gio
10:45 11:40 |Phan 2: CAng cu xac dinh pham vi lam lanh céng nghiép va lam méat quy mé I&n (CRST)
11:40 12:00 |Baitap
12:00 13:00 |Nghi an trua
13:00 14:00 |Phan 3: Tinh todn hiéu suat cda thiét bj va hé théng
14:00 15:15 |Phan 4: Cong cu danh gia hé théng nudc lanh (CWSAT-SI)
15:15 15:30 |Nghi gitra gi¢
15:30 16:40 |Phan 5: Co hdi tiét kiém ndng lwgng trong hé théng nudc lanh
16:40 17:00 |Baitap

& g

s0otva RO Y —
Chuwong trinh dao tao — Ngay 2
Chuong trinh dao tao
NGAY 2
08:00 08:30 (Pang ky hoc vién
08:30 08:45  |Giai dap thac mac Ngay 1 (Trao d&i truc tiép), cac van dé vé phan mém & hd tro
08:45 09.15 [Phan 6: mdi chat lanh — Quéa kht, Hién tai va Tuwong lai
09:15 10:15 |Phan 7: Hé théng lanh céng nghiép
10:15 10:30 |Nghi gilta gio
10:30 11:05 |Phan 8: Mé hinh hda hé théng lanh cdng nghiép
11:05 11:40 |Phan 9: Co hoéi sir dung nang lwong hiéu qua trong hé théng lanh cdng nghiép
11:40 12:00 |Baitap
12:00 13:00 |Nghi an trua
13:00 14:00 |Phan 10: Nghién clru tredng hop tdi wu hda hé théng CR
14:00 14:45 |Phan 11: Cac cdng cu phan mém tiét kiém ndng lvong khac cho hé théng CR
14:45 15:00 |Nghi gitra gio
15:00 16:00 |Phan 12: Hé th&ng CR thé hé tiép theo
16:00 16:20 |Phan 13: T6i wu hda hé théng lam lanh va lam nudc lanh - K&t luan
16:20 16:40 |Baitap
16:40 17:00 [Pénh gia, phan hoi
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Bo&i canh / Muc tiéu / Cau hoi clla Hoc vién

H3y danh 1-2 phut dé moi ngudi cung dong gép y kién
* Diéu gi duwa ban dén day hom nay?

Ny
* Ban c6 van dé/moi quan tam nao vé hé thong Ehim
lanh (CR) va lam nwdc lanh (chiller) cia minh?

» Gan day ban da thuc hién nhirtng du dn/nang cap
ti€t kiém nang lvgong nao trong nha may cdia minh?
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B CONG THUDNG
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Kh&i dong nhanh — Tém tat chung

* Khéa dao tao ngudi dung cudi kéo dai 2 ngay bat dau vdi nguyén tac
co ban va bang cach xac dinh Phuwong phdp tiép can hé théng dé t6i
uu hda hé théng lam nudc lanh va lam lanh (CR) cdng nghiép

* Khéa dao tao bao gdbm hoat dong cla cac hé théng CR cong nghiép
dién hinh bao gbm
* Mdy/hé théng/nha may lam nudc lanh va/hodc lam lanh
* Phan phdi

* Tai s&r dung dau cudi (end-uses)

» Khda dao tao xac dinh cac co hdi cai thién hiéu suat tir d6 t6i wu hda
toan bo hé théng CR

11
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Kh&i déng nhanh — Tém tit chung

* Hoi thao thao luan vé cac phuong phap cai thién hiéu qua hé théng CR, cac
phuong phép dinh lwgng tiét kiém ndng luwgng va chi phi, cac khia canh cla
viéc thye hién, bao tri va cac chwong trinh cai tién lién tuc

* Trinh dién cac cong cu thyc hanh tot:
* Cong cu xac dinh pham vi lam lanh cong nghiép va nudc lanh (CRST)
 COng cu danh gid hé théng nuwdc lanh (CWSAT-SI)
* CoolPack
* Phan mém tinh cach nhiét 3E-Plus
* Phan mém US DOE’s MEASUR (Chiller va Bom)

* Céc “case study” va (rng dung trong t8i wu héa hé théng CR

* Thé hé tiép theo cta hé théng CR va mdi chat lanh

12
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CO BAN

CONG CU PHAM VI LANH CONG NGHIEP & LAM MAT QUY MO LON (CRST)
TINH TOAN HIEU SUAT BON V| & HE THONG

CONG CU DANH GIA HE THONG NU'GC LANH (CWSAT)

CO HOI HIEU QUA NANG LUQNG (EE) TRONG HE THONG NU'OC LANH
MAY LANH — QUA KHU, HIEN TAI & TUONG LAl

HE THONG LANH CONG NGHIEP

MO HINH HE THONG LANH CONG NGHIEP

CO HOI TKNL TRONG HE THONG LANH CONG NGHIEP

NGHIEN CUU TRUONG HOP TOI UU HE THONG CR

CONG CU PHAN MEM TKNL KHAC CHO HE THONG CR

HE THONG CR THE HE TIEP THEO

KET LUAN

Q ! Global
“.Gateway
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CO BAN
1.1 Cach ti€p can hé théng
1.2 T6i wu hda hé théng CR
1.3 Méi chat lanh
1.4 Nguyén tac co ban cta hé théng CR
1.5 Cac loai hé théng CR
1.6 Dan dong hé théng CR

14
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1.1 Cach tiép can hé thong

Hay nhin vao toan canh khu rirng va dirng sa da vao van dé
tirng cai cay riéng lé (Cach ti€p can hé thong).

Bat dau tir cai nhin bao quat (tdm cao 10.000 ft), hi€u rd birc
tranh |&n va muc dich, sau dé md&i di sau vao chi tiét thuc thi.
“Dirng 1ay cla ngwdi nay tra cho nguoi kia”.

Khéng cé bita trua nao mién phi.

Né&u diéu gi d6 qua tot dé co thé 1a su that, thi cd 18 né khéng
phai la sy that.

Du‘ng voi vang dua ra giai phap trudc khi hiéu ré toan bo van dé
va cac tinh hudng cu thé.

Mbi hé théng déu [a duy nhat va xirng dang dugc xem xét ki
lwdng nhuw nhau.

15
@ o @
Cach tiép can hé thong
 Chia khda dé van hanh va bao tri hé théng phu trg nha may hiéu
qua vé mat chi phi
* H3y chidy dén toan bd hé thdng, khong chi riéng tirng thiét bj (may
lanh, quat, may bom, v.v.)
* Phén tich c3 phia cung va ciu cta hé théng va cach ching tuwong tac
e Hau hét cac hé théng s& can Phuong phap tiép can hé thong dé
phan tich thich hop
« S&dan dén tiét kiem ning lvgng va chi phi cao hon dang ké so vai
“phan tich cdp do6 thanh phan”
16
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‘ hiéu suat =91% va bom = 59%
Nguon: Chuong trinh Better Plants cua Bo Nang lugng Hoa Ky

Hiéu suat két hop dong co Hiéu suat hé théng = 13%

DPugc chia s¢ boi: Don Casada, PE — Diagnostic Solutions
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B CONG THUDNG

Cach tiép can hé théng

* Thiét 1ap cac diéu kién hién tai cha hé thong, cac thong sd van hanh va
murc s& dung nang lwgng cla hé théng

* Piéu tra cach thirc toan bd hé théng hién dang hoat déng

* X4c dinh cac Iinh viec tiém nang cé thé cai thién hoat dong cla hé théng

* Phan tich tac dong clia nhirng cai ti€n tiém nang déi vdi hé théng nha
may

* Thye hién cac cdi tién hé théng dap &ng cac tiéu chi tai chinh va van hanh
clia nha may

* Ti€p tuc theo ddi hiéu suat tong thé cla hé théng

11 18
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Puimg 6ng héi nuede lam mit chinh
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Véng tuin hoin nuéc lanh
(E¢ thong kin)
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Tram xik Iy nude
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Phluromz phap
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Hé théng phirc tap

(L oS |)
Dién ngung ty

*
A-B
Binh chira ha ap

A-20
B6 lam mat

B3
HE -

B e e T T e e e e b e e e e e e 1
21
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' CO BAN
1.1 Cach ti€p can hé théng
1.2 T6i wu hda hé théng CR
1.3 Méi chat lanh
1.4 Nguyén tac co ban cta hé théng CR
1.5 Cac loai hé théng CR
1.6 Dan dong hé théng CR
22
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1.2 T6i wu hdéa hé théng CR

* CR-Hé théng lanh va hé théng san xuat nuwdc lanh

* Chung ta 4p dung Phuong phép tiép can hé théng nhu thé
nao dé tdi wu hda céc hé théng nay?

Problem
Solving P

Process

= e TR
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Tai sao toi wu hda hé thong CR lai quan trong?

* Hé thdng CR ¢d thé |a hé thdng tiéu thu ndng lwong I&n nhat

* Hé théng CR c6 thé sir dung t&i 40% lugng dién st dung cla co s&
 Hé théng CR ¢6 thé |13ng phi tdi 30% do hoat dong khdng hiéu qua
* Tiét kiém ndng lvong hé théng lanh 15% = gidm 6% héa don nang

lvong

Ngan sach phu tai
trung binh

Dién nang str dung khong hiéu
qua cta Chiller
Dién nang st dung cho Chiller

m Dién
Nhién liéu (than, dau, Gas & Biomass)
m Nudc
m Khac
m Hé théng xt ly nudc

14

24



st F e ey
§ < Global Qe
& “.Gateway k’j

) COMD THUIONG ronresiy e rsalP i weO G

Chi phi nang lwong vdn hanh hang nam cda hé théng CR

* Tai lanh: 3500 kW
 Hé théng Chiller: COP = 4,7
* Chi phi dién di kem =R 1,0/kWh

3,000,000

Chi phi vin hinh (ZAR)

2,000,000

1,000,000

4 thang 6-8 thiang Canam

Thoi gian van hanh

25
mcﬁ’m {'gmﬂay ol “3’2?
Mrc s&r dung nang lugng ctia nha may - H - >40%; M - >10% va <40%;
Nganh cong nghiép Lam mat tién nghi | Lam mat qua trinh Lam lanh

Ché bién nong san L H M
Hoa chét va nhién liéu long L H L
Khai khoang H H L
0td L H L
Kim loai va lap rap L H L
Khoang san phi kim loai L M L
Thuc phém vadd uéng L H H
Bot gidy va gidy L M L
Dét may va giay da L M L
Toa nha thuong mai H L L
Trung tam dir liéu L H L
Du lich va nghi dudng H L L
Trung tAm y té va Bénh vién H M L

26
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Pong luc chinh cho su thay doi
\ Ad
* Nang luong
e Do tincay
* Baotri
* Nangsuat
> s Chéatluong
*  Giam chi phi
e Giam phat thai
J
27
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Triét ly tiép can
Ban khéng biét nhirng gi ban khong do luong
Ban khéng thé kiém soat nhirng gi ban khdng biét

Ban khéng thé quan ly nhirng gi ban khéng kiém soat

Quan ly < bo lvdng

16 28
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Diém chinh/Danh sdch hanh déng

1. Héthéng lam lanh va lam mdt rét phé bién trong Céng
nghiép

2. St dung Phuwong phdp tiép cdn hé théng dé téi wu hda
cdc hé théng lanh

Nhin chung, chi phi vén hanh hé théng lanh cé thé rét Ién va mdc di ndng
lwgng tiéu thu 1o thanh phdn chinh nhung 6 thé ¢ nhirng chi phi ddng ké

Nj
>x

St dung phwong phdp tiép cén cé hé théng dé do cdc
théng s6 van hanh quan trong nhdm xdc dinh cdc co héi
tiét kiém néng luong tiém ndng, téi wu héa va qudn ly
hé théng lanh.

29
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' CO BAN
1.1 Cach ti€p can hé théng

1.2 T6i wu hda hé théng CR

1.3 Méi chat lanh

1.4 Nguyén tac co ban cta hé théng CR
1.5 Cac loai hé théng CR

1.6 Dan dong hé théng CR

17 30
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1.3 M&i chat lanh

e Viéc hiéu rd cac dic tinh co ban clla moi chat lanh rat
quan trong dé cé thé nam bat dwoc nguyén ly van hanh
cla bat ky hé théng nudc lanh hay hé théong lanh nao

e Tuy thudc vao mirc d6 thadm dinh/danh gia chi tiét ma cac
dac tinh vat ly, nhiét déng va dong lwc hoc ciia mdi chat
lanh s& duoc yéu cau twong &ng

31
8 wnm @
Moi chat lanh
« Méi chat lanh * Ky hiéu
* Freon — CFC, HCFC, HFC va HFO * s6R
* Hydrocacbon * Freon dién hinh va mot s6
* M0i chat déng soi hydrocarbon—1-399
 Tinh chdt nhw mot don chat * Quyudcdon gian dyatrén G, H, F
* Nhiét do khéng d6i trong qua trinh * Khoéng déng sbi — dong 400
chuyén pha * Dong séi — dong 500
* M®di chat khéng déng soi * V6 co—dong 700
* Nhiét do thay d6i trong qua trinh + Quy udc dé dang — 7 + Trong luong
chuyén pha phéan tir.
* M@&i chat vd co — Amoniac, Nudc,
Carbon dioxide
32

18



O e @

e g Bt T ———

Cac loai moi chat duoc st dung phé bién

* Mdi chat lanh CFC (Chlorofluorocarbon)
* R-11 - Duwgc sir dung trong cac ing dung dan dung, thuwong mai va cong nghiép
* R-12 - Buwoc sir dung trong cac irng dung dan dung, thuwong mai va cong nghiép
* Mdi chat lanh HCFC (Hydro chlorofluorocarbon)
* R-22 - Buwoc sir dung réng rdi trong cac irng dung dan dung, thuong mai va cong
nghiép
* R-123
* M6i chat lanh HFC (Hydro fluorocarbon)
* R-134a - Duoc sir dung chd yéu trong cac (rng dung diéu hoa di déng (6 t6 ...)
* R-32
* HAn hop moi chat lanh (Azeotropic va Zeotropic)
* R-410a - mdi chét lanh thay thé cho mdy diéu hoa dan dung
* R-407C - Thay thé cho R-22

33
wcgm;nﬁ .:'glaat:::ay Fumtet o 'Q’E,Pi}" 5

Moi chat lanh
* Tinh chat nhiét dong * Tinh chat nhiét dong

* P - Ap suat (kPa, bar, v.v.) + V —Thé tich riéng (m3/kg)

* T-Nhiét do (°C) * H - Enthalpy (kJ, kcal)

* Nhiét d6 tuyét dai (K) * Entanpi riéng (kJ/kg, kcal/kg)
* X—d6 kho * S - Entropy (kJ/K, kcal/K)

* Entropy riéng (kJ/kg-K, kcal/kg-K)
* p - Khéi lugng riéng (kg/m3)

19 34



M&i chat lanh
. Cac tinh chat nhiét vat ly khac
. C, - Nhiét dung riéng dang ap (kJ/kg-K, kcal/kg-K)
. C,— Nhiét dung riéng dang tich (kJ/kg-K, kcal/kg-K)
. V, - Van toc am thanh (m/s)
. K- Do nhét (Pa.s)
. K — Hé s& dan nhiét (W/mK)

. o - Strc cang bé mat (N/m)

35
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Moi chat lanh

* Thong tin dac tinh nhiét vat ly
* ASHRAE Fundamentals Handbook
« Dir liéu dugc lap bang
* biéu dd logP-h
 Chuong trinh phan mém
* Phuong trinh trang thai cla cdc moi chat lanh khac nhau g
= M@&i twong quan cta Martin Hou
* REFPROP
* Phan mém gidi phwong trinh k§ thuat (EES)
* Khac
e D liéu thudc tinh cha nha san xuat
* Vién Tiéu chuin va Cong nghé Quéc gia (NIST) (USA)
* Diém tham chiéu
* C6 thé khac nhau d6i véi cdc ngudn khac nhau!!

20 36
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Moi chat lanh
Thudc tinh bao hoa R134a
Liquid | “apor | Liguid | “apor | Liguid | “apor
Temperature | Pressure| Density | Density | Enthalpy | Enthalpy | Entropy | Entropey
() (MPa) | (kofr®) | (kafm® | (kdfko) | (ki) | (ki) | (kdiko-K)
-10.0 n.2m 13271 10.041 18670 | 39266 | 0.95065 ¢ 1.7334
-5.00 0.243 13111 12.077 18332 39566 [ 097544 | 1.7300
0.00a 0.293 12948 14,428 200.00 398.60 1.0000 1.7271
5.00 (1.350 12781 17137 20R7E | 40149 | 1.0243 | 1.7245
10.0 0415 1267.0 | 20226 | 21368 | 40432 | 1.0485 | 1.7221
15.0 0.454 1243.4 23758 22045 407.07 1.0724 1.7200
200 nE72 12253 27.7a0 227 47 409.75 1.0962 1.7180
| 1.6RA 12067 | 32350 | 234565 [ 41233 | 11198 | 17162
anan 0770 11876 | 37636 | 24172 | 41482 | 11436 | 1.7145
35.0 0857 1167 .5 43416 249.0 17149 11670 1.7128
40.0 1.02 1146.7 50.085% 25641 419.43 1.1905 1.7111
450 116 11261 B?REY | 263494 | 42162 | 1.2139 | 1.7092
500 1.32 11023 | BRZ272 | 27162 | 42344 | 12375 | 17072
37
8 Gmm @
biém trang thai mb6i chat lanh
* Trong bat ky hé théng lanh ndo, méi chat lanh s& di qua cac diém trang
thai
» Can mot s6 diém trang thai tdi thi€u xac dinh chu trinh lam lanh
* Cac diém trang thai nay cé thé dwoc bidu dién trén so d6 logP-h (Ap
suat - Enthalpy) hodc T-s (Nhiét do - Entropy)
 MOi diém trang thai thwong dai dién cho diém bat dau hodc diém két
thdc cha mét qua trinh (si, ngung, tiét lru ...) trong chu trinh.
* Diém trang thai rat quan trong. Ching la nhitng diém co ban dé xay
dung bat ky hé théng nao!
38
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Mdi chat lanh

* Trang thdi nhiét dong
* Qua lanh
* Chat léng
* Nhiét d6 va 4p suat doc lap
* Nang lugng ty lé thuan véi nhiét d6

* Bdo hoa
* Ldng /2 pha/ hoi
* Nhiét do va ap suét phu thudc vao nhau
* 0<dokho<1
* Qua nhiét
* Hoi
* Nhiét dé va ap suat déc lap
* Nang lvong ty 1& thudn véi nhiét dé va ap suat

39
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B Cldues THUIDNG e M‘?:;‘x—:':m
M6bi chat lanh
S e  — ————— Ceee
— i H—tt ‘R134a
| 8= S _3]_ TE—
/ /
103 : :é = — — — —=. =
© — 0'C 7 A S
'=' 2 / 10°C £ ;’ \‘ 11
[ 5 . ) I— —
= g 1__/ 1 7 1/7%l/ A \ . quanhiet
o 9 | 20°C
10° / ' L /
o 7 bao hoa /
+ /
/- 02-4—04 0.8 —— 0.8 f -
10’ -
50 0 50 100 150 200 250 300 350 400
h [kJ/kg]
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B CONG THUDNG

Chu trinh lam lanh

Nirde Lam Mat

Van tiét hru

Tiétluu ¥ 4

|
1
1
1
|
\

r

Ap suat (kPa)

Nuée Lanh

Entanpy (kJ/kg)

41
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M®i chat lanh (Vi du)

* Baitap
* Da&i v&i mbi chat lanh R134a, xac dinh trang thai cla chat va (néu cd thé) vj tri do nhiét
dd va ap suat trong hé théng lanh s dung R134a:

* T=30°C, P=0,887 MPa
* T=50°C, P=0,887 MPa
¢ T=5,0°C, P=0,35 MPa

* D38i v&i moi chat lanh R134a, xac dinh ap suat bdo hoa & nhiét d6 van hanh sau:
e T=0,0°C
e T=2,5°C

* D&i véi mbi chat lanh R134a, xac dinh khéi lwgng riéng pha 1dng, pha hoi va an nhiét
héa hoi tai diém trang thai sau:

* P=0,35 MPa

23 42



s¥e i

, < Global VP
@ sm @
B CONG THUCNG P by

e g Bt Cwa et Libw P GUOC

Piém chinh/Danh muc hanh déng

1. Hiéu méi chdt lanh va ddc tinh nhiét vét ly cta chung 1o diéu co
baén khi phdn tich thiét bj lam lanh

2. Tinh chét cia méi chdt lanh cd thé dwoc I8y tir tai liéu dd céng
bé réng rdi

Mét hé théng lanh/chiller sé c6 cdc qud trinh co ban sau: Bay hoi, ngung
tu, nén va gidn nd (tiét lvu)

Cdch tiép cén hé théng trong chu trinh lam mdt sé bao
gém muc dich st dung cudi (téi lanh dwoc cung cdp),
may lam lanh, thdp gidi nhiét (thai nhiét ra méi truong
xung quanh), mdy bom, quat, v.v.

& * Global
. Gateway
B CONG THUCNG 'ru-ou-i -

et b

Diwa sty Lab o Gt

' CO BAN
1.1 Cach ti€p can hé théng

1.2 T6i wu hda hé théng CR

1.3 Méi chat lanh

1.4 Nguyén tac co ban cta hé théng CR
1.5 Cac loai hé théng CR

1.6 Dan dong hé théng CR
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1.4 Nguyén tac co ban cla hé théng CR

 Hiéu thuat nglt va chi tiét cu thé
e Hiéu hé thdng CR - diém twong dong va khac biét
e Nén tadng cla l&p hoc — xac dinh pham vi dao tao

st IR
< Global Ree
@ “.Gateway "'j

B CONG THUDNG

e gt

Chu trinh lam mat

A. May lam lanh tuan hoan “nude lanh”

trong mot hé thong vong kin tir

thiét bi bay hoi dén noi str dung cudi,
noi nhiét dugc truyén tor

qua trinh/khéng khi vao

“nude lanh”

25
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Chu trinh 1am mat

B. Nudc "am" quay trd lai
thiét bi bay hoi, noi nhiét dugc
truyén tir nwdc sang moi chat
lanh ¢ pha long, nhiét d0 thép

va ap suat thap

'1 - -. IR
& cioval L0
«Gateway

B CONG THUDNG

Chu trinh lam mat

C. Méy nén tao ra mot

ap suat thap lién tuc trong

thiét bi bay hoi, giup cho méi chat
lanh & dang 16ng c6 thé soi va
bién thanh hoi c¢6 ap suat thap

26
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B CONG THUDNG

Chu trinh lam mat
D. Hoi nay hap thy nhiét va
chuyén né ra khoi thiét bi bay hoi

vao may nén

'1 - n. IR
& cioval e
«Gateway

B CONG THUDNG

Chu trinh lam mat
E. Khi & trong may nén, hoi ap sut thip s& bi
nén thanh hoi nhiét do cao va ap suét cao

27



ol £ETy
& * Global LW
“.Gateway sy S

B CONG THUDNG

Chu trinh 1am mat

F. Hoi 4p suit cao di ra tir may nén va di
vao binh ngung, noi nhiét dugc
truyén sang nudc & binh ngung tu
lanh dang tuan hoan tir thap giai nhiét

. b . Fuiah
& cioval e
«Gateway
B CONG. THUCNG oy | Emees nisat L P GOC

Chu trinh lam mat

F. Loai bo nhiét tir

hoi 4p suat cao 1am cho no

ngung tu thanh pha long ap suat cao

28
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B CONG THUDNG

Chu trinh 1am mat

F. M6t phan nhiét nita c6 thé duoc loai bo khoi
moi chat lanh 16ng 4p suit cao théng qua
thiét bi qua lanh hodc binh trong binh
ngung trude khi quay tro lai thiét bi bay
hoi, noi qua trinh bat dau lai

'1 - -. IR
& cioval L0
«Gateway

B CONG THUDNG

Chu trinh 1am mat

G. Nudc giai nhiét roi khoi may lanh (binh
ngung) va quay tro lai thap giai nhiét hé,
noi nhiét dugc thai ra moéi truong xung
quanh, khién nhiét do nudc giam xubng
trude khi quay trd lai binh ngung.
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st IR
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Chu trinh khdng khi, nudc va méi chat lanh

Thiét bi xir Z
Iy khéng Khi

Gi6 im Nude mét Hoi MCL (néng) Nude nong

\_/\_/\/\/

Bom nwéc lanh Miy nén Bom nwéc giai nhiét

Y YT ALY i
i ' ' M e r , in

Quat thép giai nhiét
Bay hoi nude vao
moi truong

SN

Gi6 lanh Nude lanh Long MCL (lanh) Nuée 4m Khéng khi lanh di
vao phong qua tam dém
55
8 g @
Hé théng lanh
* Thiét bi bay hoi (Chiller)
* B trao ddi nhiét 8ng vo
* Méi chat lanh & phia vd (ngap 1dng)
* M®&i chat lanh & phia 6ng (bay hoi truc tiép)
* Chat lam mat hodc khéng khi & phia con lai
* Mot s6 thiét bi dang tdm ban
* Binh ngung
* B trao d&i nhiét vé va éng
* Lam mat bang nwdc - mai chat lanh & phia vo
* Lam mat bang khéng khi — méi chat lanh & trong &ng
* Binh ngung bay hoi (két hop céc loai trén)
* Trao d6i nhiét tdm ban phé bién hon trong mot s6 rng dung
56
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Déu ra hoi méi chét lanh t&i may nén

Thiét bj bay hoi / lam mat

PR
Nuéc
lanh
—
Budng trao dbi nhiét Hang \ M@éi chét lanh
éng DAau vao chét Idng
57

Global @@
oo n-l-p—..—. M'I'd' ‘ -?u.oc

Pau ra hoi
moi chat

Thiét bj bay hoi / lam mat

Pau vao
Moi chat (long)

Nuéc
“am” hoi

BO tach suong/léong
Nuéc
“lanh” cap
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Hoi méi chét lanh tlr may nén

Binh ngung

Nuéc
mat

B trao ddi nhiét Hoar?g Moi chét lanh
9 DPau ra chét 16ng

59
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162 poud? T
w0 ol THING twa nwatr Libw bOF GUOC

Binh ngung M®i chét lanh

DAau vao hoi

Paura
nwdc mat

Tam chan va dap

s Méi chét lanh
bau vao N £, 12
Dau ra chat Iong
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May nén
* Pdng lwc chinh cda hé thong
* Hiéu suat clla may nén khi so sanh chay dang entropy véi thuc té
* May nén thé tich va mdy nén déng hoc
* Su khac biét chinh la cach thirc nén
* Pong hoc
* Hé théng 1dn
* May ly tdam
* Thé tich
* Hé théng nho hon
* May truc vit
* Mady pitton

* Xoan 8¢, v.v.

& clobal
“.Gateway
B ST THUONG Fumted by

e gt

Van tiét lwu

* TAm 16/Tam orifice

* Van phao diéu khién murc

e Van tiét lwu nhiét / dién td

* Cac loai thiét bi tiét Iwu khac (6ng mao dan, van diéu khién, v.v.)

Van diéu khién mirc Van tiét lwu dién te

33
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May lam lanh thyc té

Binh ngung

..........

Thiét bi bay hoi

@ * Global
“.Gateway
B CONG THUCNG P by

e gt

e
R

Thiét bi phu

* BO qua lanh
* Bén trong / Bén ngoai
* B giam qua nhiét
* Thiét bi thu hoi nhiét
* Binh chira cao ap
e Bom mdi chat lanh
* Binh tach dau
* Binh tach long
* Binh [am mat trung gian
* Thiét bi tach khi khéng ngung
* Thiét bi thu héi méi chat
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B6 trao di nhiét 6ng vé

st SERN

< Global Qg;EC'

“.Gateway ;. j
— otwa nsal Ll sor Gudc

Bo trao ddi nhiét tAm ban

Muc dich st dung — Thiét bj x(r ly khéng khi

* Linh kién

Ong gi6 cap

Quat

Khép n6i mém

Dan néng/ dan lanh
Loc bui

Ong gi6 hoi va gid tuoi

B CONG THUDNG

35

< Global
“.Gateway 2L

e
I

e oo et Li e GUAC

66



d *" Global g9
& " Gateway I st

B ST THUONG

Thap giai nhiét
e Linh kién
* Khung & vo

* Khoi dém

e B& nudc lam mat
* BO tach nuoc

« Clralay gio

e Clrachop

e VOi phun

* Quat

67
8 im @

Bén trong thap giai nhiét
68
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Dan ngwng lam mat bang khéng khi

* Loai bé nang lwong tir méi chat lanh sau khi
nén

 Khéng giong nhu thap giadi nhiét, khéng co su
truyén chat nao xay ra (chi truyén nhiét).

» Mbi chat lanh cé thé dwoc lam mat dén
khodng 10°C so vdi nhiét d6 bau khé xung
guanh

* Khéng hiéu qua nhu lam mat bang nuérc,
NHUNG don gidn hda qua trinh 13p dat, dé
bado tri hon, c6 do tin ciy cao hon va cé thé
van hanh dé dang hon & nhiét d6 déng bang
so v@i thap giai nhiét nudc.

* Global
. Gateway =l o

e v rasatr Litw P GUC

Bom
* Tudn hoan nuwdc lanh va nuwdc ngung tu

* Tiéu thu nang lvong phu thudc nhiéu vao viéc lya
chon may bom thich hop

* Thudng cé dong chady khdéng déi trén ca vong nudc
lanh va vong nwdc ngung tu...cling c6 thé cé dong
chay thay déi trén ca hai

* Duong nuwdc lanh cdn duoc cach nhiét
* Van thudng duoc st dung dé dat dwoc lvu luvgng

mong mudn théng qua thiét bi bay hoi va binh
ngung (khi may bom cé kich thudc khéng chinh xac)
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Diém chinh/Danh muc hanh déng

1.

Mét mdy lam lanh nwée dang cum dién hinh bao gém cdc bé
phdn sau: Thiét bj bay hoi, Thiét bj ngwng tu, Mdy nén, Van
tiét luwu, bé tiét kiém ndng lwong (néu cd)

Hiéu cdc chu trinh Khéng khi - Nuwde - Méi chét lanh va sw
twong tdc gitfa ching la yéu té then chét va nén tédng dé hiéu
ré nguyén ly vén hanh cua hé théng lam lanh va lam mat

3. Co ché gidi nhiét cé thé dat duroc bdng nhiéu cdch

khdc nhau — lam mdt bang khéng khi; lom mdt béng
nwdrc; ca hai

& * Global
. Gateway
B CONG THUCNG 'ru-ou-i -

et b

Diwa sty Lab o Gt

CO BAN

1.1 Cach ti€p can hé théng

1.2 T6i wu hda hé théng CR

1.3 Méi chat lanh

1.4 Nguyén tac co ban cta hé théng CR
1.5 Cac loai hé théng CR

1.6 Dan dong hé théng CR
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1.5 Cac loai hé thong CR
* Cd nhiéu loai hé théng CR khac nhau

 Viéc phan loai dwa trén loai thanh phan, giai doan nén,
cach cung cap kha nang lam mat cho ngudi dung cudi, v.v.

73
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B CONG THUDHG P—— citha naal Lty eor

e gt

Cac loai may lam lanh

May nén

o 0-150 kW
Xoan 6c¢
. 0-550 kW
Pitton
200-1900 kW

| I

R 500-20000 kW
Ham I

Co6ng suat may lam lanh (kW)
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Cac loai may lam lanh

o150kw Glél nhlét nwéc

R s,

' M\m
Pistgn
Truc vit] \\\\\\\\\\\\\\\\\\\\\\\\\

— A LHIHnnnn
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\\\\\

Q " Global
B CONG THUIONG

195
‘. Gateway 4 qﬁj

— e e

Hé thong lam lanh 1 cép

HGBP (HOi gas néng)

! 1
: ! May nén
v 1

[I Ngung tu I Nudc lam mat '

1
|
1
£------ J
CBmh chira cao ap Hoi

I:I Qué lanh | Nudc lam mat Bay hoi I Nudc Lanh

-
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Hé théng lanh nhiéu cap

* Si can thiét cha hé théng nhiéu cap
* Gidi han kich thudc may nén
* Khi ty s& nén cao, cdng suat may nén giam
* P& dat dwoc nhiét d6 1am lanh thap hon ma van duy tri dugc ndng suat
mong mudn

* Tac dong rat dang k& dén hiéu qua hé théng
° Gidm t6n that tiét lwu (flashing losses)
e Giam coéng nén do lam mat trung gian
> T6c dd dong mdi chat lanh thap hon, do d6 gidm tén that nhiét hién

e Nhuoc diém
* Yéu cau cdc thiét bj phu

* C6 thé c6 chi phi d4au tién cao hon

77
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B CONG THUDNG

st L wor Cutic

Hé thong lanh nhiéu cap

* B& lam maét trung gian / B tiét kiém (economizer) / Binh tach 1dng (Binh gidn nd)
* Nhiét dong luc hoc
* Méi chat lanh bdo hoa nhiét dd “4m” sé bay hoi & dp suat trung gian cla
b6 lam mat
 Chat 16ng b3o hoa quad lanh (tai 4p suat bd lam mat trung gian) tiép tuc
dén thiét bi bay hoi / bd lam mat trung gian tang dudi
* Hoi qud lanh bdo hoa (@ ap suat lam mat lién tuc) ti€p tuc dé€n may nén
dé lam mat khi xa & tang dudi
* Thong thudng, phao kiém sodt mirc d6 trong bd lam mat trung gian.
 Can yéu cau dénh gia ky thuat khi xem xét van hanh véi cdc méi chat lanh
khac nhau
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Hé théng lanh hai cap

Hoi ga nong di tit  *

‘ Binh chira cao dp ' E =
| I Bo quilanh || | Nudc lam mat I Thiét b bay hoi I el

Long 5 : '
7 Binh trung gian | Hoi ga nong di tit
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Hé thong lanh ba cap

Hoi ga nong di tit 4
L]

Binh ngung Nuéc lam mat q _____

frmmmememmmmmm e
L
'
( Binh trung gian ) y
]
L ]
)
L]

Bo qua lanh

Nude lam mat
L]
L]

I Thiét bj bay hai I Nude lanh
L(':)I‘lg - -CAl::::al AF}]ET‘) Hoi ga nong di tiit

Hoi L aieit  Lessomd

Thiét bi tiét kiém niang luong
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Hé thong lanh tich hop phirc tap

 Chuing s& dugc tim thay trong cdng nghiép
* Nganh thyc pham va d6 uéng
* Hoa chét va hoa dau
* Co s& san xuat l1én
* Tai lanh ngoai muc dich HVAC
* Phuc vu mot hodc mot chudi nhiéu tai
* Hoat dong & nhiét do thap (<0°C)
* S& c6 mot hodc nhiéu mdy nén don/nhiéu cap
* Didu khién cé thé dwoc gan vdi hoat ddng clia quy trinh va cé logic
rat phirc tap
* Hoat dong quanh nam va khéng cé thoi gian ngirng may.
* Tiem ndng tiét kiém ndng lwong |&n bang cach gidm sat hiéu suat va
t6i wu hda hé thong
* Chi phi van hanh va bao tri ton kém
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Hé thong Chiller/lam lanh hap thu

* Hé théng hap thu cé mét cap chat I6ng lam viéc

* Ching dugc van hanh bang cach sir dung mot s6 dang ngudn nhiét
* Nhién liéu truc tiép
* Hoi nuwdc/nudc ndng
¢ Khi thai hodc nhiét thai

* May lam lanh nudc / Lithium Bromide
¢ Mdi chat lanh — Nuéc
* Chat hdp thu — Muéi LiBr

* Amoniac / May lam lanh nuédc & Hé théng lanh
¢ M®bi chat lanh — Amoniac
¢ Chéat hdp thu - Nwdc
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Hé thong Chiller hap thu

* Hé théng hap thu cd phu tai phu tro (parasitic load) tiéu hao nang
lwgng it hon nhiéu so vai chiller sir dung dién.

« Ung dung
 Thu hoi nhiét thai
* Hoi (steam) thai nhiét d6 thap

* [t b0 phan chuyén déng hon

* Van hanh ém va chi phi bao tri thap

83
8 G B
Hé thong Chiller / Lam lanh hap thu
* Bay hoi va ngung tu
* Sinh hoi
* Dung dich giau (méi chat lanh) dwoc gia nhiét dé loai bd hoi méi chat lanh
* Nhiét dé va ndng do dung dich thay déi nhung 4dp suat khong doi
* Entanpy ting dang ké
* Nhiét dau vao c6 thé cé nhiéu dang khac nhau
* Hoi mdi chat lanh di chuyén dén thiét bi ngung tu
* Dung dich nghéo (méi chat lanh) s& quay trd lai Thiét bj hap thu
84
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Hé thong Chiller / [am lanh hap thu

* Hap thu

* Dung dich nghéo méi chéat tir thiét bj Sinh hoi s& hap thu hoi méi chat lanh
dén tir thiét bi Bay hoi

* Nhiét do va ndng dd dung dich thay ddi nhung dp suat gitt nguyén
* Nhiét lwvgng duoc thai ra ngoai théng qua nwdc cla thap giai nhiét
* Dung dich giau méi chat lanh dugc bom tréd lai mdy thiét bi sinh hoi

* Trao d6i nhiét hién

* Dung dich nghéo méi chat lanh nhiét dd cao tir thiét bi sinh hoi trao ddi nhiét
hién v&i dung dich giau méi chat lanh tir B& hap thu

* Nhiét do thay ddi nhung néng do va ap suat khdng doi

85
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My 1am |
lanh hdpthu "
nudc LiBr

Pran ly/sink hoi

Chat lam

Dung dich dam

lanh dang léng dac nhiét
-
Nude lam mat
Nugc lanh
>
thiét bj bay hai
Bom hap thu
Ngudn: Trung tam Ung dung Nang lwong sach mién Trung Tay, Hoa Ky
86
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Hé théng lam lanh / lam lanh hap thu nwéc-amoniac

""\
-———-I Tach nudc |l ————————— = r

I Phan li/ sinh hai I Mhigt 35U vao
7 ==

Binh ngung Nudc lam mar N [3m mat

Y
May nén nhiét

D Dan bay hoi E Nuéie lanh
* &
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Cdc diém chinh / Cdc hang muc cdn thuc hién
1. Hé théng lam lanh nén hoi co hoc mét cép la phé bién nhét

2. Cdc hé théng lam lanh thuwong sé cé nhiéu cép dé cho phép
tdng chénh léch nhiét dé, nhiéu mirc nhiét dé, v.v.

3. Héthdéng hai cdp va ba cép sé yéu cdu lan lwot mét va hai bo tiét kiém
(b6 lam mat trung gian)

Cling c6 thé cé hé théng lom lanh phire tap

Hé théng lam lanh hép thu st dung nhiét dé di
chuyén hoi méi chdt lanh tir thiét bi bay hoi dén thiét
bi ngung tu thay vi mdy nén co hoc.
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' CO BAN
1.1 Cach ti€p can hé théng

1.2 T6i wu hda hé théng CR

1.3 Mbi chat lanh

1.4 Nguyén tac co ban cta hé théng CR
1.5 Cac loai hé théng CR

1.6 Dan déng hé théng CR

89
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1.6 Dan ddng hé théng CR

* Nang lvgng duoc cung cap cho hé théng CR dudi dang
dién hodc nhiét (nhiét) dé diéu khién hé théng CR

* Ngoai ra, bom con duoc s&r dung dé tuan hoan chat tai
lanh (nudc, glycol, nwdc mudi, mdi chat lanh) dén khu
vue/thiét bi dung cuédi.
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B6 truyén dong may nén Chiller

* May nén lanh can “ma lyc” truc quay dé nén hoi mdi chat lanh va di
chuyén méi chat tir thiét bi bay hoi (dp suat thap) dén binh ngwng (dp
suat cao)

* M6t s6 tuy chon ton tai
* Truyén déng déng co dién
* T8¢ dd khéng d6i (phé bién nhat)
° Tan s6 thay d6i
+ Dan déng tua-bin hoi nudc
* Truyén dong bang dong co d6t trong (it phd bién nhat)

91
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B6 truyén dong dong co dién (Téc do cd dinh)

* Lia chon phd bién nhat va 1a tiéu chuin cho tat ca cdc may lam lanh dang
cum va hé théng lanh
* Hiéu suat dong co >93% , twong ddi 6n dinh va duy tri & murc cao, trir khi tai
giam xudng dudi 35-40%.
* Luu lvgng mdy nén dugc diéu khién bdi mot trong céc co ché sau
 Canh dan hudng dau vao
* Vanchandaura
* Van truot
e Giam tai

* Bypass

 Nhin chung, cdc hé théng nay s& cho thay anh hudng I&n dén hiéu suat khi
chay & ché dé non tai (part-load) — tuy thudc vao cac théng sé khac di kem.
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B6 truyén déng déng co dién (Tan s thay doi)

* C6 thé khdng phai 1a mét tuy chon tiéu chudn nhung dang trd nén rat phé bién
v3i cac hé théng CR mdi va tuy chon trang bi thém

* Cung cap hé sé cong suat rat cao (>0,97)

* Cung cap kha nang kh&i déng mém

* Hiéu suat VFD rat cao >98% va do d6 khéng gay ra bat ky tdn that nao

* Lwu lvgng may nén duoc diéu khién bang cach thay d6i tdc dd clia may nén

* Kha nang tuyét vai trong viéc diéu chinh céng phu hop véi chénh léch dp suét
giup tiét kiém nang lwvong dang ké trong diéu kién van hanh non tai
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B6 truyén dong tuabin hoi nudc

« Ung dung ddng phat c6 dién (CHP) yéu cau dong thoi cd hoi nwdc va nuwde
lanh
* Tua bin hoi nwéc déi ap

* Tua bin hoi nwdc ngung tu cho may lam lanh trong tai l&n

* Lru lvgng mdy nén dugc diéu khién bai
* Kiém soat téc do
* Canh dan hudng dau vao
* Bypass

* Puoc st dung cho
* Muc dich khan cap
« O nhitng noi do tin cdy cla luwdi dién co thé [a mot van dé
* Co s& ha tang dién hién tai khong thé ho tro thém cong suat
* C6 sdn mot lwgng dang ké nhién liéu cé chi phi thap (hodc khong cd)
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B& truyén déng tuabin hoi nudc

May nén
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e Erptan b

Ctra thoat hoi

Dau vao hoi nwéc

G
@
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e gt

Hé thdng Chiller CHIi CO t6c d6 ¢6 dinh

Toc dé |
khong doi
) CHWS
Toc do e =
khéng déi , [ [
i Dan lanh . .
' 7 ’ "l
b Van 3 ngd 1
—3 -3 - -

* CHWR luén c6 dwomg hoi nguoe nhimg & day dugce thé hién dwomg hoi true tiép cho don gian

CHWR
Nuée lanh héi

Ouips
@

50
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Hé thong chiller CHI c6 lwu lwong so cap thay dbi

Nude lanh cs'ip

CHWS
{—
Luru hrong ké
Dan lanh
Van 2 nga

~ =} —} |

2 : ; . CHWR

* CHWR luén c6 duong hoi ngiroe nhimg & day duoc the hién duémg hoi trire tiep cho don gian Nude lanh hai

97
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Hé théng chiller nhiéu vong tuan hoan cip 1, cap 2 va cap 3

w—&— Bkl Vieeik
“ Dan lanh
=
. Bom thircap - o
—@" \l_&_ ; Ong tach dong
Vong cap 1 - h l" CHWS

Bom so cap

9_1'4 1
| 2
E Dan lanh
-1} -
2\ a
Van 2 nga va van 3 nga CHWR
Nuére lanh hoi

* CHWR luén co duromg hoi ngwoe nhung o day duoe thé hién dwong héi trire :iép cho dom gian
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Cdc diém chinh / Cdc hang muc cdn thuc hién
1. B truyén déng mdy nén phé bién nhdt la déng co dién cé

téc dd cé dinh nhung ciing c6 san cdc b diéu khién khdc

2. C6 mét sé co ché diéu khién dé diéu khién hoat déng cua
mady nén

3. Hogat ddng non tdi cé thé rat kém hiéu qud va cé sGn mét sé céng nghé
tién tién bao gém VFD dé ndng cao hiéu qud

4. Cdc hé théng lam lanh don gidn c6 thé cé cdc vong so cdp cd

nuwdc lam lanh so cép, thi cép va cép ba cé dinh va

5.  Héthéng lam lanh phtre tap cé hé théng phdn phéi
thay déi

Nj.
A
99
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CO BAN

CONG CU PHAM VI LANH CONG NGHIEP & LAM MAT QUY MO LON (CRST)
TINH TOAN HIEU SUAT BON V| & HE THONG

CONG CU DANH GIA HE THONG NU'O'C LANH (CWSAT)

CO HOI HIEU QUA NANG LUONG (EE) TRONG HE THONG NUGC LANH
MAY LANH — QUA KHU, HIEN TAI & TUONG LAl

HE THONG LANH CONG NGHIEP

MO HINH HE THONG LANH CONG NGHIEP

CO HOI EE TRONG HE THONG LANH CONG NGHIEP

NGHIEN CUPU TRUONG HOP TOI VU HE THONG CR

CONG CU PHAN MEM EE KHAC CHO HE THONG CR

HE THONG CR THE HE TIEP THEO

KET LUAN

.& 2 Global
‘. Gateway

B0 i THUONG =T
g e

CONG CuU XAC bINH PHAM VI LANH
CONG NGHIEP & LAM MAT QUY MO LON
(CRST)

2.1 Gioi thiéu va pham vi cia CRST

2.2 Trinh dién & Chlrc nang ciia CRST

2.3 Bai tap cua hoc vién - CR System
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2.1 Gidi thiéu & Pham vi cua CRST

e Cong cu xac dinh pham vi hé théng [am lanh céng nghiép va
lam mat quy mo I&n (CRST) la moét bang cau hoi phan mém
dua trén excel

* Dugc thiét ké dé nang cao nhan thirc vé cac linh vic quan ly
hé thong CR

* Duoc chia thanh cac khu vyc trong tam cla hé théng CR
dién hinh

* Cung cap cho ngudi dung diém s6 biéu thi mirc d6 quan ly va
dong vai tro la huwdng dan vé thong tin hiru ich

e Cdng cu dé xac dinh cac linh vie cé co hdi cdi tién tiém nang

« S8 KHONG dinh lugng cac co hdi tiét kiém nang luvong

,6; " Global ) QE@’

‘. Gateway
B0 Cien THUONG At by

Cong cu xac dinh pham vi hé théng lam lanh céng
nghiép va lam mat quy mo6 I&n (CRST)

.SOI.UTIOHS |
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Doi trong CRST hwdng tdi

* Nha sdn xuat cdng nghiép
¢ Giam déc nha may
* Nguoiquan ly hé thdng phu tro
* K¢ sw quy trinh/van hanh nha may

* Tu van nang lugng

* Chuyén gia vé hiéu qua ndng luong (cép cao) = 7 %

* Cac chuyén gia tap trung vao hé théng

* Cling c6 thé dugc sir dung bdi td chirc, nguwdi dung HVAC thwong mai

JEa o
*" Global i
-Gateway NI L

B0.Coma MG —— O

CAu truc CRST

* Huéng dan

* Théng tin co ban
* Thong tin lién hé va trang web
* Gio hoat dong, v.v.

* C4c cau hoi chung vé nha may CR

* Cau héi vé thanh phan hé thong CR
° May nén
* Binh ngung lam mat bang nuwéc / khong khi / bay hoi
* Thiét bj bay hoi
* Thap giai nhiét

Bo tiét kiém / bo trao d6i nhiét

* Hé théng bom
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D{t liéu dau vao CRST

* Ngudn dit liéu:

i o
@ wom @

stctns T . -die— N

* Théng tin vé thiét bi/di liéu van hanh tu:

¢ K¢ sw nha may/quan ly thiét bi phu tro/bao tri
¢ So d6 dudng 6ng & thiét bi do dac
* Hudng din hé thong CR

* Ngudivan hanh hé théng CR

* Po dong dién thyc té

* Ghi lai ban sao trén may tinh hodc ban in.
* Thoi gian du kién: 1,5 gi® (90 phut)

i o
8 idoopm @

B4 Ctwa UG T . -die— N

Cac budc st dung CRST

* M& tép CRST trong Excel

 Xem lai cadc phan CRST dé xac dinh dit liéu dau vao can

thiét

e Lam viéc v&i nhan vién tai nha may am hiéu hé théng CR

* L4y dit liéu dau vao

xudng duoc cung cap cho mdi cau hoi trong cac phan

* Chen cac lya chon cau tra loi hodc sir dung menu kéo {
/

CRST khac nhau

* Hay trung thwc va than trong khi dua ra cau tra |oi
* LU'U tép theo cach thi cong
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CONG CuU XAC DbINH PHAM VI LANH
CONG NGHIEP & LAM MAT QUY MO
LON (CRST)

2.1 Gi&i thiéu va pham vi cia CRST

2.2 Trinh dién & Chlrc nang cia CRST

2.3 Bai tap cua hoc vién- CR System

B0 M T
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2.2 Miéu ta va chirc nang cua CRST
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CRST — Huéng dan

: Chi Thich Mau Sic.

3cm | Nehip ligu / Chon glé tri [
4 Xanh ki N / Gl trj / Viin bis l
Smem ] 200 Tunggl

L]

7 Mye Tibu / Ghi thi Ve Myc Bich Sir Dyng:

B Cong oy sir dyng hal b cu hal dénh gid dé dua ra tiém ndng tidt kigm ndng lugng téng quat cla mét co 58, B cau hol dau tidn yiu chu ngudi ding nhip théng tin téng quit cla cdng ty va nha miy, bao ghm |
9 théng tin co bin, nginh céng nghidp va logi img dyng. Théng tin nay duge ding dé xic dinh chi phi chung cho hoat déng lam lanh vi lim miat cla oo s so véi tng chi phi ndng lueng. Sau dé, nguiri ding dugre|
10 héi vt cae thang 58 chi tift cda nhd miy nhe nhigt 8§ lhm mat, cong sulit, 38 hegng mdy lam lanh, v, Difa trén cip 89 higu bigt dbu tién nby, cdng cy udie tinh mirc 49 co hgi tiét kidm nling lugng hign cd trong|
11 hé thiing. 8 chu héi elp 48 hai chi tiét hem vh xem xét timg thiét bj riéng 1& cing véi hoat déng vin hanh cla ching trong hé thing. Cong ey sir dung thisng tin nby dé danh gid cée quy trinh vin hinh vb mie 48 |

15 2. Bao gbm théng tin cheo tdt ca thidt bj lim lanh va lam mit nhw médy nén, thidt bj bay hei, thit bj ngung ty, thip gidi nhift, b9 trao & nhift, quat va bom lién quan, v,

19 Tuyén B& Mikn Trich:

0 Céng cy dinh gii nay duge tao ra nhir mét cong cy hwimg diin bé sung di kém vérl 'HEI Thio Bao Tao Té Uy Héa HE Thang Lim Mat Quy M Lém v Lim Lanh Céng Nghidp' do UNIDO t8 chirc. UNIDO khéng dua|
ra bt ky bao dam nae, rd rang hay ngy ¥, hode chju bit ki trich nhigm phdp ly hay nghla vy ndo vt tinh chinh xéc hay diy dd cda théng tin duge cung cip hojc duge khuyén nghi, Cang cy nay chi nién duge sir|

o dyng nhw mét hudmg din chung.

24

25 L chm am:
26 Dl ngl phat trién CRST xin ghi nhin va cam on nhimg nd |y cla Subodh Chaudharl [Phéng Thi nghiém Quéc gia Oak Ridge] va Cang ty Hudson Technologies trong viée hi trg phat trién cdng oy nay
27

29 CRAST duge bdo hé theo ludt bin quyiin, Cong cy nay |a tai sin cia C2A Sustainable Solutions, LLC, Hoa Ky, Cang cu niy hodic bit ki phiin nao cha céng cy ndy khéng duge phép sao chép, tai tao, mua bin hedc
30 chuyin giso trye tiép hay gidn tiép cho cic bén bén ngodi niu khéng cd sy chiip thudn truire bling vin bin cha C2A Sustainable Solutions, LLC. Mal quyin duge bio luu.
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CRST — Thong tin co ban

Thang tin lién hé

Tén cong ty: T
;:,é_n nll:ll miy/'co sa: :hhm' Hén?:g. = - - d_!c
ia chi: vye cong nghidgp: Thyre pham va 4o uong

IDign thosl g dung: Lgnh cong nghigp
Fax: Chi dinh khic:
Email: |San phitm chinh:

Théri gian vin hanh
S6ca S6 giovin b gy 506 ngay Tuan S6 tuan/Nam 56 gio hang nam :

Cée viin dé cy thé
xde dinh trude:

W tuémg vé hidu qua
ming hromg mé nhin
vién quan tim:

PR TR

Ning hrgng sirdung:

USTAINABLE
OLUTIONS @
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CRST — Bang diém hé théong CR — Téng quan

Bicim 16 da = 387
Brinh gid chun 16i v 53%
Dira trén thing tin nha may, cé tiem ning trung binh d¢ tiet kigm ning hrgng trong khoang 5-15%.

Phiin

HE thing lm mit quy wi kim / HE thing lank ciog nghiép

Blem Biem tol da

FI§ thoug lanh cing nghidp

Thidt bi nzumg ma bay hoi vi My nén_

a 3 5

Cihe thanh pliin citn hié théng '
Miy nén 53 80 &
‘Thiét bj nmmg 35 7 47
_Thidt bi bay hai 35 70 50

@s

CRST — Bang diém hé thdng CR — Thanh phan hé théng

< Global
- Gateway S

g e

B0 i THUONG

13

Ci T phin e
1 |Chon cic thanh phiin chinh cia hé thing
My Nén 2
B4 Ngumg Ty (L3m Mt Bing Nude hodc Khang Khi) 5
B4 Bay Hol 1
Thip Gl Nhigt 1
I &n_Nllmz Tu a_a\r Haed 0
Thiét B Tiét Kiém Phia Nudc/BS Trao D&l Nhift Dang Tim o
Bom 1
My Nén 0
1 My nén cd duge kidm tra va the hign bio tri dinh ky khing? |Ca, theo khuyén nghi cla nhi sin xudt 10
2 |Hé 55 i trung binh cda mdy nén khi vin hanh so vl thift kE Lh bao nhigu? | Gln thit k& hode cao heom (>=80%) 10
3 |Phdn trdm thin gian vin hnh é& dudi 50% ti? |30% hodc it hen 10
4 |Doanh nghidp cé theo d8i hidu sudt mdy nén khang? Tin suit nher the nao? 10
5 |Chon oo chi digu khign ph bién nhit cho miy nén ta doanh nghidp. 10
6 |Ap suit hit khi vin hinh cd thip hon dp st hat thit ké hon 15% khang? 10
7 |Ap suit ddy ki vin hanh cé cao hom ap sudt dy thiit kE han 10% khong? 10
8 [Théng ké phin trdm cong sudt miy nén duoc truyén ddng qua cic loal sau? (Tang phil nhd hom hodc bing 100%) 10
Tua-bin hef nué k@ §p nguro (trich xudt)
Dong (.} dlen nnc dé blin 65:
Ddng cor didn khing co bién tn
Tua-bin hei nude ngung tu
Téng

59
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CRST — Bang diém h

Biinh gid tinh trang chung ciia thip gidl nhigt?

* global
‘. Gateway S

e

i

o oo i ot
COME el P LUK oQr QU
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B0 G THUONG

thong CR — Lam mat quy mé 1&n

Quat thip gidi nhidt due didu khin nihu thé ndo?
# & 4 thé nbo?

e rrrdie thin 2l

o]

Thang 58 vin hinh sau o6 duoc theo dbi lién tuc cic khing?

1] Liru lurgmg nunde thip giii nhigt

i) Wit 84 ranée ra

{lif] Pt 8 rrdc vio

iv) Wbt

mbi trutmg

Ivh Nhabt 48 khing khi misi trutmg

{vl) Héa hoc nurbe thip gidl nhiét

Laru lurameg nudre Lim muit séng thé e thilp hom thidt ki khing?

Nustre ¢6 durge phiin phii déu vi dbing nhidi trong thip gidi nhiét khing?

-

Nhit i nurde L £t 5 bl wrt s b

3 N R R O B A

2d#n5C

Biarih gid tinh trang chung cila thit bi ngumg tu bay hot?

by bay hot duge didu khién nhu thé nao?
Vi xil it D ngumg 1 bay # thé nie?

|55

a |-

Cic thang 58 vin hanh sau & duoe theo dBi lidn tu khing?

1i) Nmiét dd mdi chit lanh ra

(1) Nehigt 88 bl wtn khing khi mis trudmg

i) €l tiéu hisa hoe ciia murde trong thit bi ngumg tu bay ho

Nude ¢ dire phin phil dEu va déng nhit trong thiét b ngung tu bay hoi khing?

elelels
ifg|wlafn

P

CRST — Bang diém h

Dinh gid tinh trang chung cla thit b ngung tu bay hot?

15
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thong CR — Lanh cdng nghié

1 Xult sic 10
2 |Quat b ngumg tu bay hoi dugr diku khién nhar th nao? Biéu khién bit/tit tw dong 10
3 Vi xi nunde b3 bay h Em sodt nhir thi nda? Tur ding.
4 |Cic théng 58 v hinh s2u ¢6 duge theo déi lién tpe khng?
i) Mhigt 33 méi chit lanh ra (=] 5
1) Nhigt & blu wéirt khing khi mdi truémg () 5
(i) Chi tigu héa hoe cila narde trang thit b ngumg ty bay hol 5 3
5 |Mude ob duge phin phid déu vi ding nhit trong thidt b ngumg ty bay hai khing? cé 10
6 |Nhiit & méi chit lanh @iu ra chisnh léch nhidt 88 biu i nhu ndo? Trong khodng 5 dén 10 °C 10
7 |Lim mit dbu miy nén duge thire hién nhar thé ndo? Lim it kiu nhiét ty chiy 15

Ban ¢ quan st thily bén te trén b trac 48 nhigt nude thip gidi nhigt khing?

o

Ban c6 theo dal tdn thit dp swdt bi trao di nhiét nedr lam mat (4P) khing?

Cie dibu kign sau dky cé iy ra trong qud trinh viin hinh khing:

3t thio b

lipL thip gidi afh lurgmg chit L thiét ké

1) dP purde thip gidi nhiét vi/hode o chit lim mit cao hon dP thidt k

(i) NRiét 6 tiém cdn cao hom thiét ké

16
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Giai thich két qua tédm tat

* Piém t6i da co thé: Khac nhau tuy theo lua chon hé théng ca ban
 Bang diém phan &nh cai nhin téng quan vé cdc phuong phdp van
hanh tét nhat hién nay trong hé théng CR
« M6t nha may & muirc trung binh sé& dat sb diém tlr 60-75%
« M6t nd lyc "vach ra ranh gigi" vé tiém ning tiét kiém ndng luvong cé
thé c6 trong hé théng CR duwoc duwa ra dua trén
* Kinh nghiém trwdc day vé hé théng CR

* DIt liéu dugc thu thap qua nhiéu ndm tlr cdc ddnh gid nang luvgng khac nhau
trong hé thong CR

* Tham van vdi cac chuyén gia khac trong nganh

* Piém nay cé ban chat 1a “Pinh tinh” va khéng nham muc dich dam
bdo hiéu suat, tiém ndng tiét kiém, v.v. dua trén két qud cda CRST

17
B0 Co THUOHG "'gl:t::llay Fumi by g Q”gﬁ PN
~n ? 7 ] n n
CRST — Két qua tom tat hé thong CR
Fom tat hé E]'n:'-i"l_:-__’ lam mat quy mo lon va Hé thong lanh cong nghiép
Bidan 16i da = 387
Danh gif chudn téi . 53%
Diyra trén thing tin nhi miy, co tiem nang trung binh dé tiet kigm ning legmg trong khoang 5-15%.
Phin Plém Piém 16l da %
HE thing lim mit quy mé ko | H§ thiog lah coeg oghiép
g Iminglll; At quy mé km
HE thong lanh cong nghiép
.Susmnu\al. 3
OLUTIONS
18
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CONG CuU XAC DINH PHAM VI LANH
CONG NGHIEP & LAM MAT QUY MO
LON (CRST)

2.1 Gi&i thiéu va pham vi cia CRST

2.2 Trinh dién & Chirc nang ciia CRST

2.3 Bai tap cua hoc vién - CR System

19
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* Ban dugc giao nhiém vy ddnh gid hé
théng CR tai mot nha may thuc phadm va
do udng

* Quan ly co dién va Ky su co dién cua
nha mdy s& san sang cung cap théng tin
cho ban.

. M& CRST va nhap dit liéu nha may cé
san

* Xac dinh di* liéu con thiéu va xac dinh
ngudn cung cap phu hgp cho dit liéu
nay

* Liét ké cac co hoi cdi tién hé thong CR ¢o
thé cé ma ban mudn nghién ctru trong
qua trinh danh gid nang lvgng

20
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S dung CRST trén Nha mdy san xut nudc lanh quy mé 1én
tai Nha mdy thyc pham va dé uéng

21
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Mo ta co so
* Nha may/co s& la mét nha may Thuec phdm & D6 uéng |&n dat tai
Johannesburg, SA

* Hé théng dugc chon dé danh gid nang luong cung cap nuwdc lanh cho
quy trinh, déng géi, khu viec diéu hoa khdng khi va kho lwu trir

* Nha may van hanh 3 ca/ngay, 8 gi0/ca va chay quanh nam

* Viéc nglrng hoat dong cé thé duoc 1én ké hoach cho céc hoat déng bao tri
dinh ky

* Gidm d6c Ky thuat Nha may va Ky sw/bao tri Nha mdy san sang tra 10
cac ciu hdi va hoan thién cdng cu phan mém CRST

22
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Cooling Tower

SECONDARY
CHWP e OW

W —-—-—-— BYPASS

CHWR CHWS SECONDARY
CHwWP

23
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Thoéng tin hé thong

Co s& nay hoat dong tir 10-15 nam

D4 kha lau réi ké tir 1an danh gia nang lwong gan nhat cho hé
thdng, nhwng nhan vién nha may van theo dai chi tiéu/ngan sach
hang ndm cho hoat ddng dé xac dinh bat ky van dé Ién nao.

Hé théng nwéc lanh dwoc nang cap thém mot sb bang diéu khién
va diéu khién cho giao dién ngu®i van hanh/ngudi dung

Nhin chung, nhu ciu s dung hé théng nwéc lanh luén én dinh
nhwng chwa gan dén gi¢i han céng suét nao.

Nha thau bao tri cung cép hé tro thwdng xuyén (tham quan cong
trwdng hang quy) dé duy tri hoat ddng ctia nha may ma khéng gép
bat ky sw ¢b nao

24
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Thong tin thiét bi hé thong
* May nén
 Binh ngwng lam mat bang nuéc
* Binh lam lanh (thiét bj bay hoi)
* Thap giai nhiét
* Mday bom
* Nudc lanh so cap

* Nuwdc lam mat th cap
* Nudc ngung

25
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Thong tin hé thong (May nén)

Hé théng twong déi cli nén viéc bdo tri duoc thye hién khi can thiét

Hé théng c6 hai may lam lanh mdy nén ly tdm nén c3d hai mdy déu dugc
van hanh dé thu thap s6 gid hoat ddong hang nim bang nhau nhung cé
nhitng lic ca hai déu hoat déng & murc tdi cao hon

Nha may cé nhat ky van hanh th cong ghi lai murc tai — vij tri canh dan
huwdng

M4y nén cé kha nang kiém sodat cong suat véi cac canh dan hudng va
chiing téi thuc sy khéng c6 nhiéu thiét bj do trén may nén.

Nha mdy tin rang ho dang van hanh may nén trong pham vi hoat dong dy
kién cta ching.

26
65



@ wm @

B4 Con —— o el L e G

Thong tin hé thong (Binh ngung)

e Vi hé thdng twong ddi cli nén viéc bao tri dwoc thue hién khi can thiét

*  Pbi khi cé van dé véi binh ngung va trong mua phu tai cao, hién tuong
déng cén xay ra trong cac 6ng

* Nha mdy cé bd theo dbi nhiét d6 trén ngudn nudc cap va nudce tra lai
cling nhu nhat ky vdn hanh thd céng cung cap théng tin, néu dugc yéu
cau

* Nha mdy theo d&i nhiét d6 ti€p can theo dinh ky va nha thau b3o tri sé&
ghi lai diéu d6 trong moi lan kiém tra

27
8 dem B
Thong tin hé thong (thiét bi bay hoi)
* Vi hé thdng twong doi cli va chi yéu la mét vong khép kin & phia nudc
lanh nén viéc bao tri s& dugc thuc hién khi can thiét.
* Chung téi chua thay bat ky van dé nao vai hoat dong cda thiét bi bay hoi
va nd ludn dap rng cac diém dat quy trinh cba ching toi
* Thiét bi do kha han ché trén thiét bi bay hoi nhung ching téi do nhiét do
dau vao va dau ra cling nhu ap suat cha chat lam lanh
e Chung tdi cé nhat ky van hanh thd cong dé cung cap thong tin, néu duoc
yéu cau
* Chung t6i theo ddi nhiét do chénh léch
28
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Thong tin hé thong (Thap giai nhiét)

Hé théng nay twong déi cli va ching téi chuwa thuc hién bat ky nang cap
nao ngoai viéc bao tri co ban va slra chita cdc dau voi phun dong chay, vé
sinh bdn rira, v.v.

Chung téi chua thay bat ky van dé nao véi hoat dong cla thap gidi nhiét
Quat dwoc diéu khién ty dong dé dap &ng diém dat

Tinh chat héa hoc clia nwéc dwoc duy tri bang cach xa day c6 dinh

Chung tdi theo di chat ch@ nhiét d6 dau ra nudc, nhiét d6 moi trwdng va
kiém tra dinh ky ca hai bang bau wét

Nhat ky van hanh thi cdng ghi lai thdng tin nay va ching téi thady mdrc
tang 5-10°C trén thap giai nhiét

29
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Thong tin hé thong (May bom)

May bom nuwédce lam lanh va thép giai nhiét chinh 13 dong co dién co tdc
do khéng doi

M4y bom nwdc lanh thi cap |1a bd truyén déng cé tc dé thay doi
Chung tbi thuc su khéng hiéu c6 bao nhiéu mdy bom can chay dua trén
tai nhung ching toi chi chay tat ca cdc mdy bom dé ddm bao tat cd may
lanh @0 luu lwgng nudc khi ching hoat dong

30
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Hudng dan thuc hanh CRST

* D&i vdi théng tin vé nha mdy duoc trinh bay, hdy nhap dir liéu dau
vao cho CRST va xac dinh diém s6 cho tirng tiéu muc cha CRST ciling
nhu bang téng hop két qua

* D3 v&i tat ca cac cau hoi ma dit liéu dau vao khdng cé san hoic
khéng day dd, hdy néu ré cach ban sé c6 duwgc thdng tin can thiét
trong chuy&n tham nha mday cda minh

* Dua trén két qua phan tich CRST cla ban, hdy |ap danh sich cac hanh
doéng wu tién dé dat dwoc muc tiéu tiét kiém nang luvgng tai nha may
[am vi du.

31
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K&t qua bai tdp thwc hanh CRST

g Tin Co Ban Vé Co S&

Théng Tin Lién Hé
Tén Cang Ty: Class Example |pia Biém: 54
Tén Nhi Miy/Co Sor Joburg Flan | Ngués Lién Hé Chinh: Mr. John Doe
Dia Chi: 123 Main Street Nganh Céng Nehiép: Thye Phim & D5 U “;‘“_G—,‘
Bién Thoai Ung Dyng: Lam Lanh Céng Nghiép
Fax; Khac:
Email: \ﬁném_q-i-_-n:
Gi& Hoat Péng
Ca lam vige Gitr Hogt Dong / Ngay/Tuin Tudin/Nam 56 giér hisng nam
1 8 7 52 2,912
2 ] 7 52 2912
3 8 7 52 2912
____Gilr Vin Phing 0
Khac 0
1.
Cic Vin DE D3 Xic Dinh '2
Trude: i
r
3.
1.
Nhifmg § twémg vé tist
ki#m ning lvgng ma nhin| 2,
vi#n nhd mdy quan tim: 1-3

Mire tigu thy ndng lrong:

32
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Két qua bai tap thuwc hanh CRST

Hi thong lam mt/lam lanh (thidt bi) cla ban 43 sir dyng bao nhidu nam? 10 - 20 ndm

1 5
2 L3N cudl ciang hé théng lam mat/lim lanh cia ban duwe dinh gié (liém todn) I3 khi ndo? Hem 5 nilm trude hode chira bao gl 0
3 |Ban cd theo ddi chi phi hé théng 1am Lanh khdng? Tin sult nhir thé ndo? Ca, hing ndm 5
4 | Nhi mdy duge didu khifn gidm sit nhu thé ndo? DCS / BMS 5
5 | Nha mdy d& timg thirc hién phin tich Pinch & kiém tra xem tii lanh cd thé glim khéng? Don't know 5
6 |Cang sust nha mdy thurtmg duroe sir dung bao nhiéu phin trim so vé1 thiét ké? Higher than 50% 5
7 |Nha may c6 hoat déng bao tri dinh ki khing? o 10
B | Ban cd kiém tra mirc nap méi chit lanh thurtmg xuyén khang? Tin sudt nhur thé ndo? Yes, Quarterly - (]

-

Chon cac thanh phin chinh cia hé thdng
Miy Nén b
84 Ngung Tu (Lam Mit Bing Nuét hoic Khang Khi) cé
B4 Bay Hol <]
Thip Gidi Nhiét 5
85 Ngung Tu Bay Hoi Khéng
Khing
]

Thiét B Tiét Kiém Phia Nudc/B5 Trao B51 Nhiét Dang Tim
Bom

mlolo|m|m|e|~
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4

Két qua bai tap thuwc hanh CRST

1 |Miy nén cé dirge kifm tra vi thue hién bio tri djnh ki khang? Yes, 35 needed only s
2 |Hi 5 tai trung binh ciia mdy nén khi vin hanh so vérd thit kE |3 bao nhibu? Higher than 0% 5
3 |Phin trim théd gian vin hanh & dudi 50% tai? 30% haje it hom 10
4 |Doanh nghiép c6 theo dai hidu sult miy nén khdng? Tin sudt nhu thé nbo? Khéng o
5 |Chon cor ché dibu khién phd bifn nhit cho miy nén tai deanh nghidp, Variable inlet guide vanes [centrifugal) a
6 |Ap suiit hit khi vin hanh ¢6 thip hon 3p suit hat thidt k€ hem 15% khéng? Khéing. 10
7 | Ap suit diy khi vin hinh cd cao hom dp sudt ddy thiét kE hon 10% khdng? Khibng 10
8 |Théng kit phin trdm cang sudt miy nén duoc truyéin ding qua cic logi sau? (Téng phil nhé hon hojc bing 100%) s

Tua-bin hei nude xd dp nguee (trich xuiit) 0%

Déng cor dién 1dc di bidn dsi

Déing cor dién khéng cd bidn tin 100%

Tua-bin hoi nude ngumg ty 0%

Téng 100%

34
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K&t qua bai tdp thwc hanh CRST

1 |Phueng phip thii (gidl) nhigt phé bign nhdt cda doanh nghigp 4 gi? Thip Gidi Nhigt 10
2|86 ngung tu ¢6 duw kidm tra va thue hién bio tri dinh ki khing? Yes, as needed only 5
3 |B& ngung tu cd gdp cic viin dE nhu bin tie, khi khdng ngung tu, v.v. khing? Yes, sometimes 5
4 |céc thing 8 vin hinh sau ddy 6 theo dal lién tuc khing:

(i) Luru Iurgmg nuée Khéing o

(i) Nhidt dé cip via hdi nuoc (<] 5

(jil) Ap sudt méi chit lanh Khong o
5 |Cac difu kién sau diy o6 xiy ra trong qud trinh vin hinh khing:

i} Liru lwromg irée thip hom thidt ké Don't Know o

(i) Tén thit dp sust phia nurée (dP) cae hom thidt ké Den't Know o

(i) Whigt 85 tbm cdn cao han thidt ké Kning 10
1 | Thit bj bay hei duge e kifm tra v thie hién bio tri dinh ky v& bin the khng? Yes, as needed only 5
2 |Doanh nghidp cd theo dBi tén thit 4p sult bé trao 48 nhidt nude Lanh (AP) khing? Khéng o
3 [Thiét bj bay hod cé gdp cde vin 4B nhir bin the, qud nhiét cao, déng bing. v.v. khdng? Khéng 10
4 |Cac thang 6 vin hinh sau day oo dugc theo dbi lién tuc khang:

(i) Larus Inrgmg chét t lanh Khéng 0

{ii) Nnigt 46 cip va hil chit ti lanh o 5

(1) Ap sudt méi chit lanh 6 5
5 |Cde didu kién sau diy c6 xdy ra trong qud trinh vin hinh khiing:

(i} Luru lurgmg cht tdi lanh thip hom thidt ké Don't Know o

{ii) Tén thit 4p sult chit thi lanh (dP) cao hom thist ké Don't Know L]

(i) Chénh léch nhidt 48 (Nhi&t d8 tém cin- Approach Temperature] cac hom thiét ké Khang 10
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K&t qua bai tap thwc hanh CRST

1 |Didnh gid tinh trang chung cia thip gidi nhigt? Good &
2 |Quat thip gidi nhigt duoe didu khidn nhu thé nie? Didu khién bit/tit e ding 5
3 [Vidc xd nurdc thip gidl nhit dupe kiém sodt nhis thé nao? Manual 2
4 |Théng s& van hanh sau ¢ duor theo dal lién tuc cic khéng?
{1} Luru Iurgng nusdre thap gidl nhidt Khéng 0
{1} Nhigt 45 mede ra =3 s
(i) Nhidt 88 nude vio Khéng o
(i) Nhiét d biu wén khisng khi mbi trisimg Khéng o
[v) Nhift d& khdng khi mai trurmg c 2
[vi} HEa hoc nude thap gidl nhidt Khang o
5 | Luru Irgmig nueée Lim mit tng thé cé thip hom thilt ké khdng? Khing 5
6 |Nuée eé durge phin phél dBu v dbng nhit trong thip gidi nhiét khing? cd 5
7 |Nhidt 38 nurdre 1sm mat eSp vho chinh léch nhist &8 biu wén d8n mie nio? 5°C o 10°C - 5
1 |Lit ké philn trim céng sudt bom nude lim mdt duge truyin ddng qua cie lop sau (TBng phil nhé hom hodc bling 100%) 7
Truydn déng tua-bin dp nguec 0%
Bidn tin (VSD) 25%
Truyén dbng dbng co 75%
Truyin dbng tua-bin ngung ty 0%
T Fos
2 |Ban chi viin hinh 58 lureng barm cin thidt t5 thiéu? Khéng -
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Két qua bai tap thwc hanh CRST

Large-Scale Cooling and Industrial Refrigeration System Summary

Points Details

Maximum Score = 387

Best Practices Rating = 53%

Based on plant information, there is medium potential and energy savings in the range of 5-15% can be anticipated.

Section Your Score  Maximum Score %

Large Scale Cooling / Industrial Refrigeration Plant

Total 205 387

3]
Summu\nl. @
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Bai tdp thwc hanh CRST Cac budc tiép theo

* Tong thé hé théng nuwdc lanh (50%)
* Tinh todn chi phi va xu hudng nuéc lanh
* DGi chiéu chi phi nwédc lanh véi san lwgng va so sénh véi mirc chuén

* Can nhac thuc hién kiém tra hé théng nudc lanh, kha ndng tich hop quy trinh
va cai thién cac bién phap kiém soét hién dai

* Mdy nén (66%)
* K&t hop cac thiét bj do thich hop dé cho phép tinh todn hiéu suat may nén
+ Nghién ctru ki€m soat cong suat may nén bang cach str dung cac bo truyén
doéng toc d6 thay doi
* T6i wu héa hoat dong tai va may nén khi cé nhiéu bé lam lanh
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Bai tap thuwc hanh CRST Cac buwdc tiép theo

* Binh ngung (47%)
* Cai thién thuc hanh bao tri

* Thém thiét bj do dac va 4p dung tinh ndng phat hién va chan doan 16i dé
mang lai cdc hoat dong dugc tdi wu hoda

* Thiét bj bay hoi (50%)
 Cai thién thyc hanh bdo tri

» Thém thiét bj do dac va 4p dung tinh ndng phat hién va chan doan 16i dé
mang lai cac hoat ddng duoc ti wu hoa

* Panh gid nhitng thay déi vé nhiét do diém dat, néu co thé

39
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Bai tap thwc hanh CRST Cac budc tiép theo
* Thap giai nhiét (55%)
* Cai thién hé thong diéu khién thap gidi nhiét va cé thé danh gia nhiét do
nudc thap gidi nhiét thay d6i theo thoi gian
* B sung thiét bj do luvdng va dp dung chirc ndng phat hién 18i va chan dodn
dé t8i wu hoa hoat dong
o Ty ddng x& ddy dwa trén tinh chat hda hoc cha nuéc
* Mday bom (35%)
¢ Panh gid kha ndng van hanh sé lwgng mdy bom tdi uvu
* Xem xét viéc kiém tra hé thdng ndng lvong riéng biét trén hé thdng may bom
* Tim kiém dong chay vong va chénh léch nhiét d6 thap dé xac dinh Ivu lwong
bom du thira
40
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Cdc diém chinh / Cdc hang muc cdn thue hién

1. Strdung phuong phdp tiép cdn cé hé théng (phdn tich chénh
léch, so sdnh vdi cdc thurc hanh tét - BestPractices) dé xdc
dinh cdc co héi tiét kiém ndng lwong tiém nédng cé thé tén tai
trong hé théng CR

2. Cbéng cu xdc dinh pham vi hé théng lom lanh céng nghiép va lam mat
quy mé Ion (CRST) cé thé dugc st dung dé xdc dinh nhitng co hdi cdi
tién nay

3. CRST ld mét bdng céu hdi tiép nhdn dé thu thép théng
tin so bd & cdp dé nha mady

4. S& khéng mét quad 90 phut dé hoan thanh nhung
ching téi cén ndi chuyén véi PUNG nguoi (hiéu biét)
trong nha mdy
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CO BAN

CONG CU PHAM VI LANH CONG NGHIEP & LAM MAT QUY MO LON (CRST)
TINH TOAN HIEU SUAT BON V| & HE THONG

CONG CU DANH GIA HE THONG NU'O'C LANH (CWSAT)

CO HOI HIEU QUA NANG LUONG (EE) TRONG HE THONG NUGC LANH
MAY LANH — QUA KHU, HIEN TAI & TUONG LAl

HE THONG LANH CONG NGHIEP

MO HINH HE THONG LANH CONG NGHIEP

CO HOI TIET KIEM NL TRONG HE THONG LANH CONG NGHIEP
NGHIEN CUPU TRUONG HOP TOI VU HE THONG CR

CONG CU PHAN MEM EE KHAC CHO HE THONG CR

HE THONG CR THE HE TIEP THEO

KET LUAN

I f =iy
EEN B

g e

B0 i THUONG

TiNH TOAN HIEU SUAT BON V| & HE
THONG

3.1 Thang do hiéu qué hé théng

3.2 Biéu d6 phu tai

3.3 Hiéu qua nang lwvong theo mua

3.4 Sé liéu hiéu suéat bd sung
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3.1 Thang do hiéu qua hé thong

* MOGi hé thdng CR duoc xay dung tir nhiéu don vi CR
e Cacdon vi cum riéng 1é phuc vu mét tai cu thé
e Cac don vi cum két hgp véi hé théng vong lap trung tdm
* Hé thong CR phan tén véi mot s6 thanh phan nhét dinh duoc tich hop véi quy trinh
gp)ng khi cac thanh phan khac & vong 13p trung tdm (dién hinh 13 nhiéu mirc nhiét
o)
e M6t hodc nhiéu céc hinh thirc trén.

* MOGi hé th6ng CR s& cung cap hiéu qua lam mat (phu tai, nhu
cau) — tong hop nhiéu don vi (thiét bi)

* Moi hé thong CR s& can ndng luvgng (hau hét Ia dién) nhung
trong mot s6 hé thong nhat dinh cé thé la nhiét (khi, dau, hoi
nuwdc, nwdc néng, v.v.)

--'-. Q"
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Cong suat chiller hodc thiét bi lam lanh

* COng suat lanh (kW hodc tan lanh) 13 téng cong suat lanh day tai duoc
cung cap bdi don vi CR & diéu kién thiét ké

* Don vi clia cong suat lanh chiller hodc hiéu &rng lam lanh [a kW hodc
MW

« O My va mét s6 noi khac — Tan lanh (RT) dwoc st dung
* Lwong nang luvgng nhiét cdn duoc loai bd khoi 1 tan (2.000 Ibs / ~ 887 kg) nwdc
& 0°C dé bién né thanh bang & 0°C trong mot ngay (24 gid) 1a 1 RT

* 1 RT = 12.000 Btu/gio = 3,517 kW
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Thang do hiéu suét

* Hé s& hiéu suat (COP)
* Dinh nghia ASHRAE - Ty |é lgi ich mang lai so v&i nang lwgng st dung
* COP khdng cé th nguyén — don vi clia Lanh/Sudi va Nang luvgng duoc st
dung déng nhat

Tai lanh hoac tai nhiét

COP = — P
Nang luong yéu cau

* Tuy thudc vao hé théng
* COP lam mat
e COP suGi dm

5
B Ede THUONG ':.gIaat::Inay T 1%§f‘ N
Thang do hiéu suat
* Hé s6 hiéu qud nang lvong (EER)
* Duoc st dung cho cac hé th&ng lam mat nguyén cum dugc dan dong bang
doéng co dién bang may nén
* EER I3 dai lwvgng khoéng thi nguyén — Don vi cta Tai lanh va Céng sudt may
nén phai déng nhat
Tai lanh
EER = — ——
Cong may nen
 EER duoc tinh todn tai mét diém hoat dong (thiét ké)
* EER s& khong thé cung cap murc tiéu thu ndng lvgng nhung s& can thiét cho
moi tinh todn lién quan dén nang lugng
6
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Thang do hiéu suét

* Chi s6 danh gid tiéu chuan nhat & Hoa Ky cho hé théng CR - kW/RT
* COng sudt may nén (kW hodc hp) can thiét dé tao ra 1 RT lam mat
hoac lam lanh
Comg may nén (kW)
Tai lanh(RT)

kW /RT =

* Chuyén d6i gitta Cooling COP, EER va kW/RT rat don gian

COP,,,, = EER = 2277

Crr
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Vi du - Xac dinh Nang lwvgng va chi phi cua don vi
CR

* Thong tin don vi CR dugc cung cap
* Cong suat lam mat = 3500 kW
* COPlam mat=5,40
* Van hanh hang nam = 6250 gio
* Chi phi dién nang = 1,0 R/kWh

Cong suit = Tailanh/ COP,,,,
Ning lvong = Cong suit = SO gi

Chi phi van hanh = Nang luvong * Gia
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Vi du - Xac dinh nang lvgng va chi phi cia hé
thong CR
* Thong tin bd sung vé Hé théng CR dwoc cung cap
* Dong co may bom =75 kW
* Dong co quat thap giadi nhiét = 15 kW

Vi du - Xac dinh COP hé théong CR

* Thong tin hé théng CR duwoc cung cap
¢ Cong suat lam lanh = 3.500 kW
* Don vi CR COP =5,40

N Y.m Tai lanh Chiller kW
COP hé thong = - _
Y, Cong suit kW
9
8 Gwgm @
Vi du - Xac dinh cac so6 liéu khac hé thong CR
e Chi phi lam mat cu thé
Chi hi I3 ¢ i \a miv CR = Chi phi nang lwong hang nam ctia may CR
L phl lam mat rieng cua may = Lu}olng lanh héng - (kWh)
Chi hi I3 A\t rid \a hé théng CR = Chi phi ning lwong hing nam cia hé théng CR
Lphllam mat rieng cua ne ong = qung lanh héng i (kWh)
10
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Pham vi chi s6 hiéu suat chiller

* Noi tét nhat dé 14y thong tin COP (hodc EER) Ia danh muc sdn pham va
trang web cla nha san xuat
 M6i nha sdn xuat s& xac dinh cac diéu kién thiét k& dé giai nhiét
 Lam mat bang nudc — (30/35°C)
 Lam mat bang khdéng khi — (35°C)
* M&i nha san xuat sé xac dinh cac diéu kién thiét k& cho nuwdc lanh
» 7/12°C
* COP dao ddéng tir OEM - 3,5 dén 10,0

11
8 cam B
' TINH TOAN HIEU SUAT BON V| & HE
THONG
3.1 Thang do hiéu qua hé thong
3.2 Biéu dd phu tai
3.3 Hiéu qua nang lwvong theo mua
3.4 Sé liéu hiéu suéat bd sung
12
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3.2 Biéu d6 phu tai

» Hé thong CR s& KHONG BAO GIO cé tai lam mat khong déi

* Hau hét céc phan tich cdp cao (ASHRAE cép 1, khao sat nha
may) cé thé duoc thye hién bang cach st dung thong tin thiét
ké v&i phuong phép tiép can hé s6 tai

« MObi phan tich t8i wu hda va hiéu qua s dung nang lvong cua
hé théng CR s& can xem xét dac tinh tai lam mat cda hé théng

* Mdrc d6 chi tiét va khoang thoi gian s& khac nhau dya trén mot
s6 yéu t6 — tinh san cé cda dir liéu, d6 nhay dwa trén thoi gian
cla tai, mo hinh 13p lai va cac yéu t6 quan trong, v.v.

13
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Biéu d6 phu tai hé théng CR

* N6i chung, may lanh chi hoat H 58 non téi tich hep (IPLV)
dong & diéu kién thiét ké day :
tai trong 1% téng s6 gi® hoat
dong

Gigr hoat dong

* Do d6, khdng nén dua ra quyét
dinh nao dva trén COP thiét ké
ma thay vao dé ching nén
duwoc sir dung nhu |a hudng | Phdn trém thi
dan dé huwdng tdi gidi phép toi
uu

14
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Biéu d6 phu tai hé thong CR
« M&i hé théng CR va nha may cong nghiép déu 13 DOC NHAT

* Tuy nhién, hinh dang cta biéu d6 phu tai cé thé trung khdp & cac nha
may tuwong ty.

* Viéc xac dinh phu tai thuec la rat khé trong tinh huéng thuc té nhwng ¢
mot s6 ky thuat va phuong phdp dé xac dinh va phat trién cau hinh
phu tai cho bat ky hé théng CR nao

* M6i danh gia hiéu qua ndng lwvong CR can bao gdm biéu do phu tai dai
dién

15
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Biéu do phu tai hé thong CR
* Phat trién biéu d6 phu tai yéu cau thu thap di liéu

* Biéu d6 phu tai nén dwoc phat trién trong mot khoang thoi gian nhat
dinh
* Hang ndm — pho bién nhat bang cach st dung trung binh hang ngay hodc trung
binh hang gi¢
* Theo mua — phu thudc vao san xut; phu thudc vao thoi tiét
* Hang thang, hang tuan, hang ngay — tai khéng phu thudc vao thoi tiét va hoan
toan phu thudc vao san lwogng san pham

* C4u hinh phu tai cling cé thé dugc moé phdng bang cach s dung md
hinh quy trinh cling nhu st dung di¥ liéu lich sl va phan tich théng ké

* Dt liéu van hanh theo thoi gian thuc — tién ti€n nhat

16
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Hé thong & trung tdm thuong mai lén

Cong sudt 1am mat hé théng - 21000 kW

Tai lam mat (kW)

1. 1 1, 7. 1. 1. :
82013 Mar-2015 May-2013 bit-201 p-201, Nov-201, 2014

B Chiler 57 500
W ‘Chiter #3'
| ‘Chiller %6 6.00

W ‘Chiler 47

W ‘Chiler 48 " I I I I I
Biéu db phan b tai theo gior (kWh) :

Chiller #2 Chiller #3 Chiller #6 Chiller #7 Chiller #8
van hanh chiller

cop

17

a glohal @
atewa - .
sactm o YimR  ommemt

Nha may san xuat thuwc phdm hoat ddng theo mua

Cong suit lam mat hé thong - 12500 kW

g
3
=
-
©
1S
IS
©
T
|_ o
T Toa, Ty, T-ay T.gq Tpg 4 T-ag,
“20p3 2013 ¥-2973 2013 "P-2013 2013 2014 2014
10.00
W Chiler 21" 8.00
B ‘Chiler &7
B Chiler 24 6.00 -
I ‘Chater 85 §
4.00 4
2.00 4 I
Biéu do phan bo tai theo gio (kWh) o
Van hénh Chiller Chiller #1 Chiller #3 Chiller #4 Chiller #5

18
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Hé thong lanh trung tam cho trung tam dit liéu

Tai lam mat (kW)

Cong sut 1am mat hé théng - 16000 kW

1. T. 1., 1.
'h“""ﬁl;rg M""'?Ofa M"V'Em_? 'l"f‘?ﬂgj

B Chiler 1
B ‘Chiler T
B ‘Chiler 7
M Chiier &

Biéu d6 phan b tai theo gior (kWh)
van hanh chiller

1.
&‘5'20!3

I. 1. 1,
H“"?Drg 'B”'El?u Mar'iﬂu

10.00

6.00 4
4.00 4
2.00 4

Chiller #1 Chiller #2 Chiller #3 Chiller #4

cop

am mat (kW)

Tai

Casino

19
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Cong sudt 1am mat hé thng - 46500 kW

I. I, I
H0-20;4 Mar2g,, May.2015

Chir 2V
‘Chiler #2
‘Chiler &Y

‘Chiler 24

‘Chiler #6°
I ‘Chiter #&
W ‘Chiler 5%
W Ol

Biéu dd phan b tai theo gior (kWh)
van hanh chiller

F'-w.ggr 3

cop

T. T. T.
599'29;3 N""?Eu 'kn'fﬁlr.‘

Chiller #1 Chiller #2 Chiller #3 Chiller #4 Chiller #6 Chiller #8 Chiller #9 Chiller #10

20
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' TINH TOAN HIEU SUAT PON V| & HE
THONG

3.1 Thang do hiéu qua hé théng

3.2 Biéu dd phu tai

3.3 Hiéu qua nang lwong theo mua

3.4 Sb liéu hiéu suéat bb sung

21
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* COP (hodc EER) clia hé théng CR phu thudc vao mot sé yéu
to:
e Phu tailanh
e Nhiét dé nuwdc cap
e Nhiét 6 nwdc gidi nhiét
e Hiéu suit may nén
e Coché diéu khién
e Biéntan
e S8 lvgng chiller dang van hanh
* Dién tich bé mat trao d6i nhiét
e Cacyéu t6 cu thé khac

22
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Hiéu suat hé thdong CR téng thé

9.00

8.50

8.00 |

7.50
o
o 7.00
%)

6.50

y = 1E-05x* - 0.003x* + 0.2369x + 2.1852
RP=1

6.00

5.50

5.00

20 30 40 50 60 70 80 90 100

Phan trim tai

23
8 com @
Thong s6 ky thuat thiét ké chiller
* Tai Hoa Ky, moi chiller c6 thé dugc thir nghiém tai co s& thir nghiém
ctia nha san xuat theo Tiéu chuan AHRI 550
* C6 mot khoan phi cho bai kiém tra nay
* C6 thé c6 nhitng han ché dya trén kich thudc ca may lanh va kha nang cla
co so thir nghiém
* COP cho cac thiét bj lam lanh thuong mai dién hinh
* Giai nhiét nwéc —4,4 - 8,8
* Gidi nhiét gio — 2,4 - 5,0
* Danh gia thiét ké day tai so v&i danh gid hoat ddng theo mua
* Tiéu chuan ASHRAE 90.1 cung cap cac yéu cau COP (hodc EER) toi
thiéu cho chiller
24
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Gia tri non tai tich hop

* Gia tri non tai tich hop (IPLV) dugc AHRI xac dinh trong Tiéu chuan
AHRI 550/590

* Duoc ASHRAE chdp nhan va tudn thi ASHRAE 90.1

* IPLV la gia tri c6 trong sé cla 4 tai tiéu chuan va Nhiét d6 nwdc vao
binh nguwng (ECWT):
* TAi 100% @ 29,4°C ECWT
* Tai 75% @ 23,9°C ECWT
* T3i50% @ 18,3°C ECWT
* Tai 25% @ 18,3°C ECWT

25
8 com @
COP theo mua (SCOP)
* SCOP twong ty nhu IPLV tir goc d6 hiéu hiéu suat tong thé trong ca
nam
* N6 tinh dén tinh mua va cho phép so sanh giira cac don vi/hé théng
khac nhau
* SCOP duwoc nha sdn xuat quy dinh va cé san trong catalogue
 SCOP |a mét cach tuyét voi dé dy bdo murc tiéu thu nang lwgng, ngan
sach cho hé théng nha may lam lanh
26
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Thong so ky thuat thiét ké day tai cia chiller

Chiller ID Chiller #6 Nha san xuat JCI
Nam lam viée 2005 Chung loai Ly tdm (khong bién tin)
Model YKY4J75DJF S Serial YX24584BC
@P 5.63/> (@P 4& >
Dong day tai 198 bién thé 4160
Nhiét do nudc vao binh bay hoi 12.4°C Nhiét d nudc vao binh ngung 29.4°C
Nhiét d¢ nudce ra binh bay hoi 6.7°C Nhiét d¢ nudce ra binh ngung 34.7°C
Luu lugng nuée lanh 292 L/s Luu lugng nudc giai nhiét 379 L/s
Ton that ap suit binh bay hoi 69 kPa Tén that ap suat binh ngung 56 kPa
27
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Cdc diém chinh / Cdc hang muc cdn thuc hién

1. Hé sé hiéu sudt COP (hodc EER) Id sé liéu hé théng duoc st
dung

Hé théng COP bao gém dién néng tiéu thu cua déng co

mdy nén, mdy bom nuoc lanh, mday bom thap giai nhiét,
quat va nhirng thiét bi khdc

3. Biéu d6 phu tdi la rét quan trong dé hiéu nhu cdu lam mdt / lam lanh
hé théng quanh ndm
4.  Tinh todn chi phi van hanh nha mdy lam lanh sé yéu cbu Biéu dé phu
tai, gio van hanh, COP va chi phi dién ndng

5. Nha sén xudt chiller thiét ké, xdc dinh va thir nghiém

chiller

6. SCOP duwoc st dung phé bién nhdt dé xdc dinh xép

hang (trung binh)
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3.1 Thang do hiéu qua hé théng

3.2 Biéu dd phu tai

3.3 Hiéu qua nang lwong theo mua

3.4 Thang do hiéu suét bb sung

29
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3.4 Thang do hleu suat bo sung

NGi chung can thiét dé phan tich chi tiét hon

Nén danh gia dinh ky (néu khéng lién tuc)

Cung cap cac duong co s& dam bao va xac dinh van dé trudc

khi that bai

Thuat todn SMART cd thé trién khai cac thang do nay dé dat

duwoc theo duwong xu hwdng hiéu suat

¢ Diéu khién phan héi vong kin dugc 1ap trinh vao b diéu khién hé
théng CR nham t8i wu hda hoat dong clia hé théng CR theo thoi gian
thuc

30
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D{ liéu van hanh nha may CR

* C6 mot s6 diém dit liéu khac nhau can thiét dé danh gia nha may lam
lanh
* Nhiét d6 nwdc ra vao thiét bi ngung tu/bay hoi
 Luu lvgng nwdc/ d6 chénh ap qua thiét bi ngwng tu/bay hoi
+ Ap suat moi chat lanh cla thiét bi bay hoi va ngung tu
* Nhiét do hut va day cia may nén
* Ampe, VOn va Hé sé cong suat (kW dau vao) hodc dit liéu twong duwong vé m3
lwe cda tuabin hoi

* Dt liéu nay c6 thé duwoc thu thap dinh ky
* Thu cong thong qua nhat ky
* B&i BAS/EMS

31
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Hiéu chuan va do chinh xac clia cdm bién

* P& tinh todn s6 liéu hiéu suat hé thdng CR, dit liéu van hanh phai
chinh xac

* TAt ca cac cdm bién déu sai s6 theo thdi gian
* Can phai hiéu chudn thudng xuyén
* Do chinh xac cha cdm bién:
* Cam bién nhiét d6 phai chinh xac dén 0,05°C
* Ap suat chénh léch (dP) phai chinh xac dén 0,1 kPa

¢ Luwu lvgng nwdc phai chinh xac trong khoang 0,5%
* Ap suat méi chat lanh phai chinh xac trong khodng 0,5%

32
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Po nhiét do

* Cac loai khac nhau
* Nhiét ké
* Cap nhiét dién
* RTD

* SUng/may anh héng ngoai

* Viéc do chénh léch duoc thuc hién thong qua cap nhiét

* Tinh todn phu tai yéu cau “chénh léch & nhiét d6” — do d6 d6 chinh
xac rat quan trong

33
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Do ap suat

* Phé bién nhat
+ Ong bourdon

* dién dung

* Cam bién 4p suat duoc st dung rat
thudng xuyén dé theo ddi dit liéu

* Cac thiét bi giam sat ap suat sé yéu
cau pham vi cu thé - can phai hiéu
pham vi hoat dong cdia may lam lanh

34
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* C6 nhiéu loai lvu luvgng ké khac nhau
T4m chin/ thanh Annubar / Ong Pitot

Kiéu tuabin

Kiéu xody
Pong ho dién tir

Siéu am (khong xam nhap)

Coriolis, v.v.

e Lru lwong cling ¢ thé duwoc do bang cach st dung d6 chénh ap trong
bd trao ddi nhiét va so sdnh nd vdi luu lvgng thiét ké va d6 chénh ap
thiét ké

APthuc té
APthiét ké

Luu lwongth,, s _ Luu lwongthiy, y

35
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Do cdng suat

* Pong hd do cong sudt la thiét bi phd bién dé do
cOng suat
* NG s& yéu cau cac phép do dong thoi cla
+ Dong dién trén mdi pha

* Pién ap trén mdi pha
* hé s6 cong suat

« Udc tinh bac nhat cé thé duwoc thuce hién tir cac
phép do hién tai

* Dau do dong dién (CT) rat phé bién

36
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Thang do hiéu suat hé thdng CR téng quat

* Hiéu suat tong thé cta hé théng CR

* Téng tai lanh

 Tong kW (bao gdbm may lam lanh va thiét bj phu trg)
* Hé théng CR / Don vi chénh léch nhiét d6 (lift)
* Hiéu suat don vi CR

 Hiéu suat chu trinh Carnot

+ Hiéu suét thuc t& ctia may lam lanh (COP)
* Hidu suat dang entropy clia may nén

* Nhiét d6 hat va xa

* Ap suat hat va x3
e Hiéu suat trao d&i nhiét

* Chénh léch nhiét d6 (chénh léch ti€p can)

¢ AT d8i véi nuwdce lanh va nudce gidi nhiét

37
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D6 chénh nhiét d6 thiét bi / hé thdng CR (CR System / Unit Lift)

* Sy khac biét gilra nhiét do ngung tu bao hoa va nhiét dé hat bao hoa
(bay hoi)

Nhiét do ngung tu bio hoa

Nhiét ngung tu

Dg chénh nhiét dé (Lift)

Nhiét bay hoi

Nhiét do bay hoi bdo hoa

38
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Hiéu qua chu trinh Carnot

* Hé s6 hiéu suat ly twdng (COP)
* Hiéu qua cua Carnot
e CHi phu thudc vao nhiét dd nuwdc lanh cip va nhiét d6 thai
nhiét
Tmré'c lanh
Carnot COP = '
Tthéi - Tnu'c’rc lanh

* Tat cd nhiét d6 phai & thang nhiét d6 tuyét doéi (K)
* Nhiét d6 tuyét déi (K) = Nhiét do (°C) + 273,15

39
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Hiéu suat dang entropy clia may nén
* Théng tin can thiét
* Nhiét do hut va day

* Ap suat hat va day

* So sanh cong thuc hién bdi may nén ly twdng (dang entropic) so v&i may
nén thuc té

* Do nang lwong bi mat khi tdng nhiét dd so vai chi tang dp suat

* Hiéu suat thap hon c6 nghia |la nhiét d6 cudi tdm nén (xa) cia may nén
cao hon va cong suat may nén cao hon!

40
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BO trao doi nhiét

* Nguyén ly bao toan nang lugng
* Dinh luat nhiét déng th& nhat
* Dong nang lvgng vao = Dong nang lvgng ra

NuSce ral l MOi chét lanh vao

L ] C 1

-

L 1 [ ]

MOi chat lanh ral I

Nudc vao

41
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B& trao d6i nhiét

e Hiéu suat trao doi nhiét
¢ Théng tin thiét ké
* Nhiét do hoat déng, 4p suat, dong chay
* Théng tin moi chat

* Dién tich trao d&i nhiét, chénh l&ch nhiét dé trung binh logarit, hé s6 bam ban, hé s6
truyén nhiét téng thé (U)

* Phuy tai nhiét

* D6 chénh léch nhiét d6 trung binh logarit (LMTD)
* Xac dinh dong lwc cé san cho qua trinh truyén nhiét

* LMTD cao hon ham y sy kém hiéu qua va tén that nang lvong
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B& trao doi nhiét

 Nhiét do ti€p cAn méi chat lanh (RAT)
* RAT = Tuyét d6i (Nhiét d6 nuéce ra - Nhiét dd bao hdoa méi chat lanh )

* Nhiét d6 bdo hoa méi chat lanh dé cap dén chat Iam lanh nhan nhiét
(thiét bi bay hoi) hodc gidi nhiét (thiét bi ngwng tu)

* Mbi thiét bj CR déu cé thong s6 RAT thiét k& day tai ciia nha sdn xuat thiét
bi bay hoi va thiét bi nguwng tu

* Khi RAT tang d6i v&i cung mot tai nhiét, diéu dé cho thay sy gia tdng cau
can cta bo trao doi nhiét (dién trd truyén nhiét)
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Cdc diém chinh / Cdc hang muc cén thuc hién

1. Tinh todn hiéu sudt van hanh thuec té cho hé théng CR sé yéu
cGu théng tin vé nhiét dé, dp sudt, lvu lvgng va nguén dién

2. Diéu quan trong la phdi tinh todn ca hiéu sudt van hanh hé
théng san xudt nudc lanh va chiller riéng 1é

Cdc sé thang do qud khdc ctia hé théng san xudt nudc lanh bao
goém: D6 chénh nhiét df, hiéu sudt mdy nén ddng entropy, hiéu
su@t trao déi nhiét, v.v.

Tdc déng bdm bén trong bé trao déi nhiét phai duwoc
xdc dinh va lién quan dén viéc giGm COP va tdng chi phi
van hanh

Nhiét dé tiép can méi chét lanh (RAT) déng vai tro la
“dai dién” tét cho LMTD (déng luc)
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CO BAN

CONG CU PHAM VI LANH CONG NGHIEP & LAM MAT QUY MO LON (CRST)
TINH TOAN HIEU SUAT BON V| & HE THONG

CONG CU DANH GIA HE THONG NU'O'C LANH (CWSAT)

CO HOI HIEU QUA NANG LUONG (EE) TRONG HE THONG NUGC LANH
MAY LANH — QUA KHU, HIEN TAI & TUONG LAl

HE THONG LANH CONG NGHIEP

MO HINH HE THONG LANH CONG NGHIEP

CO HOI EE TRONG HE THONG LANH CONG NGHIEP

NGHIEN CUPU TRUONG HOP TOI VU HE THONG CR

CONG CU PHAN MEM EE KHAC CHO HE THONG CR

HE THONG CR THE HE TIEP THEO

KET LUAN

& * Global
‘. Gateway

B0 G THUONG S

@y

S el Li W Do

CONG CU BANH GIA HE THONG NU'OC LANH

(CWSAT)
4.1 Cai dat CWSAT (Phién ban S| — Metric)
4.2 Banh gia CWSAT

4.3 Bai tap danh cho hoc vién — Xay dwng md hinh co

s& cla hé théng CR

L&i cdm on: Tién si Dragoljub (Beka) Kosanovic
Dai hoc Massachusetts, Amherst, Hoa Ky
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4.1 Cai dat CWSAT (phién ban SI-Metric)

Chilled Water System Analysis Tool
Version 3.1.1

D This | energy of
water systems. It also evalustes the energy and cost savings that result when a variety of
changes are made to the chilled water system

UNITED NATIONS
INDUSTRIAL DEVELOPMENT ORGANIZATION

—S T AR

for the South African Industrial Energy Eficiency (IEE) Project
Copyright by The University of Massachusetts Amherst 2021 All Rights Reserved

Continue.

LT
: GI bal Me
& Gaote:ray- 8 %l}f

B0 CoNa T R

Cai dat CWSAT

* Cé san trong 1&p trén 6 USB

* Yéu cau hé théng tdi thiéu
* PC chay Windows

* Giai nén tat ca cac tép tir thu muc nén va luu trit
trong thw muc CWSAT_SI

* CO thé can quyén truy cap dé sir dung

« CWSAT (SI — Metric version) dugc phat trién bang
ngudn tai trg tir NCPC-SA va Dy 4n UNIDO IEE
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CONG CU BANH GIA HE THONG NUOC LANH
(CWSAT)

4.1 Cai dat CWSAT (Phién ban S| — Metric)

4.2 Panh gia CWSAT

4.3 Bai tap danh gho hoc vién — Xay dwng mé hinh co
s& cla hé thong CR

LT
: GI bal Me
& Gaote:ray- " %{}f .
80 Cleed o wgmal® LN wOF QUi

4 2 banh gia CWSAT

& Energy and Costs
-Energy (Equivalent Kiwh)
- Totals | ) - Totals
1521,320 Before: 2,856,448 $182560 BE'DIE $342 774
After: 2,592,871 fter. $311.145
Savings: 263577 Sawngs 331,623
L e
szuw “ | II
Chiller(s) Fumpls] Tower(s] Chiller(s] Fumpls] Tower(s]
"Darker’ colors to left of sach stack represent "before”; lighter ones to right represent "after*! sawings measures.
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GIO|I THIEU CWSAT

* Hé théng nwdc lanh trung tdm cd thé chiém tir 1/4 dén 1/3 murc tiéu
thu nang lvgng cla co so.

* Muc tiéu chinh cta bat ky hé théng lam mat nao
* Cung cdp dd kha ndng lam mat cho quy trinh hodc nhu cau tién nghi.

* Giam tiéu thu ndng lwong cda hé théng nuéc lanh

» CWSAT KHONG nhdm muc dich xac dinh mutrc st dung nang lugong cla
hé thong dén tirng kWh cudi cung

¢ CWSAT IS nham muc dich hwdng nd lwc phan tich vao cac co hoi giam
chi phi kha thi nhat

< Global
‘. Gateway S

g e

B0 i THUONG

Coéng cu phan tich hé thdng nudc lanh (CWSAT — Phién ban SI Metric)

The University of Massachusetts College of Engineering
Department of Mechanical & Industrial Engineering

E‘K The University of Massachusetts Industrial Assessment Center
T funded by the U.S. Department of Energy

3| The Center for Energy Efficiency & Renewable Energy

220 RN

NCPC L

NATIONAL CLEANER PRODUCTION CENTRE UNITED NATIONS
—S0UTH AFRICA—— INDUSTRIAL DEVELOPMENT ORGANIZATION
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TU VIET TAT

¢ CHWS: Nudc lanh cap
e CHWR: Nudc lanh hoi
* CWS: Nuwdc gidi nhiét cap
¢ CWR: Nuwdc gidi nhiét hoi

* FLE: Hiéu suat day tai

.ea { Global
«Gateway s P
B0 o THUOHG s GNP LA WP QU

Cau hinh hé thong CWSAT

Quat

* Hé thong chiller Dén ngung |
? giai nhiét gi¢ |«
giai nhiét gid

VONG MAY

LANH E ;
1

May nén

Binh bay
hoi <

Bom VONG
NUSC NHAN NHIET

Tai lanh

10
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Cau hinh hé théng CWSAT

Quat thap
Giai nhiét

. A . Thap
* Chiller giai nhiét nudc Gidi nhiét

VONG THAI NHIET

Bom thap
Giai nhiét

>

| rresmreew T - N
Ving ruin hode esde £l skiH | g s thmg lin xch Binh nguwng |

(Hb ey bi) T e by e
Van VONG MAY
tiet lwu LANH g f %
1

B ™ 7 Binh bay hoi | _ May nén

<

A

VONG NHAN NHIET
Bom

Nwéc

Tai lanh

11
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Cac loai thiét bi dwoc ho tro CWSAT Q

* Chiller nén hoi (Ly tam, pittion, pitténg va truc vit doi)
* Thiét bi ngwng tu giai nhiét gié hodc nudc
* Thap giai nhiét ti€p xuc truc tiép

* Thép giai nhiét theo luéng khéng khi (dong chay ngang hodc dong chay nguoc
chiéu)

* Thiét bi bay hoi dang dng vé (cac thiét ké khac duoc gidi han cho cac irng dung
céng suat thap)

* C4u hinh diéu khién bom don gian trén mach so cap

12
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Cac loai thiét bi CWSAT KHONG duoc ho tro e

* May lanh hap thu

* May nén truc vit don, xoan 8¢ hodc mdy nén Troichoidal

* Thiét bi ngwng tu kiéu bay hoi

* Thdp giai nhiét kiéu wst/khd hodc kiéu khd

* Thap giai nhiét ty nhién hodc tudi

* Mach bom th cap (trén vong nuwdc lanh hodc nudc ngung tu)

* Chiller noi tiép

13
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Tinh toan nang luong CWSAT

* Chillers
* St dung danh muc va dit liéu cdia nha san xuat dé tuan theo cac dudng cong
hiéu suat
* St dung méi twong quan dé diéu chinh nhiét dd nudc giadi nhiét thyc té€ (néu
¢0) va nhiét dé nudc lanh
* St dung lich trinh dé xac dinh sé gi& & murc tai nhat dinh
* Thap giai nhiét
* S dung quy trinh I3p lai va méi twong quan hiéu suat nguyén mau dé xac
dinh nang luvgng cta quat
* P3u vao tuwong quan dya trén dit liéu thoi tiét, tai chiller va luvu lwgng bom
gidi nhiét
* May bom
* St dung cong suat dau vao dugc cung cap hodc st dung phwong trinh nang
lvong ctia may bom dé wdc tinh cong suat va dién nang

14
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Thu thap di¥ liéu tu trang web
o Di{t liéu hé théng co ban (Quan sat)
¢ Hiéu va quan sat nhu cau vé lam mat/nudc lanh

e S6 lugng chiller & loai chiller (ly tdm, pittdng, truc N C T")\j.\
vit) :
¢ S6 lugng may bom nuwdc lanh /

e S6 lugng may bom nudc gidi nhiét
* Loai hé thdng — giai nhiét bang gié hodc bang nwdc
* Vi tri thap giai nhiét

* Chuyén dung
* Cung cap cho cac qua trinh khac
* SO luvgng thap gidi nhiét/ dan ngwng giai nhiét gié
15
8 dnm B

B0 G THUCNG i

Thu thap di¥ liéu tw trang web
e Bangdi liéu
* Nha san xuét va s6 model chiller
e Coéng suat lam lanh (kW)
e Hiéu qua
e Tuditho
* Nha san xuat va sé model Thap giai nhiét
e Kich thudc thap (kW)
e Hiéu qua
e Loai thdp (# quat/# 6/diéu khién dong co)
e Mdy bom & Nha san xuat déng co may bom & sé model

e Dudng cong hiéu suat (téc d6 dong chay, hiéu suat)
e PAng co kW & Hiéu suat

16
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Thu thap dir liéu tw trang web

e Thoéng s6 van hanh chung
(thu thap qua trao d6i vdi nhan vién van
hanh, bang diéu khién chiller, cdm bién
nhiét d6 va quan sat thuc té)
e Nhiét dd nudc lanh cap (diém dat)
e Nhiét dd nudc gidi nhiét cap (diém dat
va/hodc chién luvorc)
* Kiém soat lvu lwvgng nuéce lanh cdp (khong doi
hodc thay d6i, hé thdng so cap/thi cap)
* Kiém soat lvu lvong nudce gidi nhiét cap
(khéng ddi hodc thay d6i, s& dung bo trao déi
nhiét)

17
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Linh kién hé théng nuwdc lanh

* Cac thanh phan dwgc CWSAT phan tich
e Cac loai chillers:
* Lytam
* Xoan 8¢/ truc vit
* Pittong
* Cac loai binh ngung:
* Lam mat bang nuwdc bang thap giai nhiét
* Lam mat bang gié
* Thiét bj khac:
* May bom

* Quat
* Pudng &ng & Van

* B0 trao d6i nhiét

18
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Anh chup man hinh DAU VAO CWSAT

*Vitridialy Nhép vao nut
* M6 ta hé théng “OK” 3é

* Thiét ap gidi nhiét _ chuyén sang
* Thiét 14p mady bom - ; khdi nhap liéu

- N6 lanh tiép theo
* Nuwdc gidi nhiét (néu cd) 0K /

* Thiét 1ap chiller
* Mac dinh
* Tuy chinh
* Chi phi tién ich
s Lich trinh hoat déng & ho so tai

19

& * Global
‘. Gateway

B0 G THUONG T

Anh chup man hinh ctia dau vao CWSAT

Input Screen

File  Tools

Basic System Data

Input Screen ‘Geographic Location:

EG Cairo -
File | Tools GH Accra

Import Saved Data GH Takoradi

3 KE Nairobi

Restart / Clear Screen = RS
Exit - MU Port Louis
MZ Maputo
NA Windhoek
NI Abuja
NI Lagos
TU Tuinis
TZ Dodoma
ZA Bloemfontein
ZA Cape Town
ZA Durban
ZA East London
ZA George
ZA Gageberha
ZA Johannesburg

ZA Kimberley
ZA Makhado
ZA Middleburg
ZA Mossel Bay
ZA Musina

ZA Nelspruit
ZA Pretoria

ZA Richrads Bay
ZA Upington
ZA Versenging
ZA Witbank bt

20
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Anh chup man hinh ctia dau vao CWSAT

@

File  Tooh

Input Screen Iy e
File Took
Basic System Data .
o Ba = @ File  Tools
Nurndrer ol Chillers: 2 2 -
Chilled Water Supply Temperature. |7 v]wc | oK Basic S m Data = . =
Condenser Covling Method: = = i:)
m == Geographic Location: :ZAJohannesbu_rg_ = : :
3 ' 1
3 Number of Chillers: 12 i
=1 e
4 Chilled Water Supply Temperature; |7 L% B OK
2 ke i |
k| — .
e Condenser Cooling Method: | Water-Cooled ~
i
{7
85
7. —]
7.5
8
8.5
£
85
10
1
12
7
4
15
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Anh chup man hinh ctia dau vao CWSAT

TA Joharewsinng

Waer Casled

Watar-Coslad Dists
GWT = Condenser Gooling Waser Supply Temperniure
I B CWT ecmatan? Yes

What s he CWT? a0 w

[ oot

® ®

A Jehareeabung

v = Yar
w© . a0
Wiatar-Cetlad

Tower Dita
System i Froe Caolrg 7 () Yes @ Na 5]
Tower Tree. 1Cell With 2-Speed Matar o
M o8 Towars: [1

o

San Towerby: | Towsrk! v 1517 | KWitower

Med | FanType
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Anh chup man hinh clia dau vao CWSAT
nn chup man ninh cua adau vao
Input Sereen
File  Tools
Basic Systern Data Watee-Cooled Data
m E GWT = Condenser Caoling Water Supply Temperature m
Geagraphic Location:
s the CWT constant? =
Nomberof hillers 2|
- ——F
Chilled Watst Supply Temperofure: _ o e
Gandenser Cooling Method: [IWalenGasledie]
Tower Data Pump Data cHW ow
et ety O e 1 B e ®
Sl o e 5]
N —— A |
— Fro Sy 1
BEE e Wotor Efficiency [ 8 v
'- -.
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Anh chup man hinh clia d3u vao CWSAT

Input Screen

File  Tools

Basic System Dato

Geographic Location-
Number of Chillers

Chilled Water Supply TemDalamne_
Condenser Coaling Method:

Tawer Data
System with Free Cooling ? () Yes (@

Tower Type:

Hom of Towers: [T

Water-Cooled Data

Is the CWT constant?

I What s the CWT?

2

Pump Data
Variable Fow?

Flow Rate [1/s)k W]
Metor Sie (W}

CWT = Condenser Caoling Water Supply Temperature:

CHW

i
i

Size Tower by m KW Ager -Pump Eficiency 41
[ e Mstor Eficiency 1%}
Curent Chiler Dt By CoRt Dt
UserChiler 7 Compressor/Chiler Fullosd ChilerCepaciy FLEVaie  Age
/N Type wn? Wi ICoF] [Years]
Chiler 1 .
~ s Blectricity Cost:
JY @ o
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Anh chup man hinh clia Phan tich CWSAT

5 System Schematic

| Location: ZA Johannesburg

\ \ Cool Typs: Water-Cooled

| [ BecCost: $0.1 PerkWh

| #1-Centrfugal: 1760 K\T\ | #2-Centifugal2110 KW|

5495313 COF Full Load | [ 5.024285COP Full Load |

|
o

x

Cooling
Tower

Condenser Water
Pumps

Chiller #1

Chilled Water
Pumps

—
Chiller #2 e

Load

Free Cooling- NO

CHW Pump Efficiency = 75%

CHW Motor Efficiency = 857

HW Pump Fiow = 0.0431 (/3)/
CHWT =7C

14.92 KW
CW Purmp Eficiency = 75%

ol [ ]2 3]
Qo =
a2 =
g 2
a2
a -
-4 o
]

z(|9] (8| |= g
R T
g 5
g @
3 L=
@

CW Motor Eficiency - 857

2
g
El
F
2
&
£
=
£
2

-
;

0 Towei
1-Cell With 2-Speed Motor
Number of Towers: 1
Tower Size: 3517 KW
Fan Size: 56.0 KW

Cells per Tower: 1

Retum To Previous Screen

(2]
o
e
H
£
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Anh chup man hinh chi tiét thong tin d3u vao cla CWSAT

Operating Schedule Screen
forthe
hours
UL AN~ ~. | hours
Tuoesday = :
000 - 2400 - I
A 4 N hours
000 - [2400 -
e - > ¥ hours
w00 - 20 - May
Fidey TA4 ¥ hours ¥ hours
L ] Jire
Loading Data pre—
Weekly: MF. | Does the chiled water system load vary o~ Moty
&5 only according to the ARI 550/590 schedule? — Mayimum hours
Does chiller loading vary from month to month? |Nn V| 0K
&"ff;‘%“"’ Does chiller loading vary from chilerto chiler?  [Yes
| Restat Sereen
Input: 8,760
Han | st Fogen |

108
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Anh chup man hinh chi tiét thong tin dau vao cda CWSAT

Leading Schedule Sersen
Frovde the lowdng schechie fo the hbers. 35 Ol Compressor Tyve  Capacty KW]  Age bm]
Clrment Chiller :
[ 1] | Contafugal | |S004264%8 | 5 |
Tme at wo[W0% [ W [8E [0% [T0% [Tea
Lead Lead Lewd. Loag Load Load Load ioad

nL a0 50 e
O [P Ce e Jl= JCeJlo J[® J[o J[ e ][ J[ [ | NN

Ga To Nz
Chiler

i
i
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Anh chup man hinh ctia dau ra CWSAT

Outp

reen
Curert Chiler System
Basic System Summary WaterCooled Summary
Noberf Chles: Corstent CWT?
CHWT Setpont Constant CWT Setport: [ 30|
[Bidstemedbun]

i Location
Condenser Cooling Method
Tower Summary Pump Summary CHW Chl tlét

Type: 1-Cel With 2-Speed Motor Varizble Flow?:
Sizng: Flow Rate [l/sikn]: | 0.0431 | [ 00538
Go To Curent
Fan MotorkW: | 56 | kw: Matar Sias i) e
humbier of Cells per Tawer: Pump Efficiency [} Screen
Creert Chlk Sy Motor Effciency [+ | 85 35 Retum to Inpu

Capacity ~ Age
Compress b FLEICOP]  Energy Summary
Chiler 1 o L 1 Chiller Energy: ort to File
Centrfugal [ 3343600 | kwh [ 5334360

HTowers:

Thong tin

Chiller 2
Tower Eneray
[ 1.052 | kwn [ s105
Pump Energy.

[ 52253 | kwh [ ss2258

Tordd g Comments
[ 4267235 | kwn [ sa67z |
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Anh chup man hinh ctia dau ra CWSAT

Current Chiller Details 5

0% Load
Chiller 1: Centrfugal (Rated Capacty: 500 426499857833 tons)

g [ - [
Ho 5|0 [ |
L T
ekt [0 |0 |

Chiller 2: Centrfugal {Rated Gapacty: 559 943133352289 tons)

ot T | | N | T
e[ 0 T e Jw
PowerlWE | g0 |[ o0 || 00 || o0 [ oo |
R o J[ o {0 [ w [l o ]

10% Load 20% Load 30% Load 40% Load 50% Load 60% Load 70% Load 80% Load 90% Load 100% Load

Total @

Retum to OLtput Screen
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Anh chup man hinh clia dau ra CWSAT

Current Pump Deta

Chiller 1:
Chiller 2:

Total:

Chilled Water Pump Summary Condenser Water Pump Summary

Variable Flow?: Variable Fow?:
Flow Rate [1/s)A W1 Flow Rate [1/s)WI:
Molor Size (kW) Motor Size (kW
Pump Effciency [4]: Pump Bfficiency [%]
T — T —

Chilled Water Pumping Energy lK'Wh]
Constant Flow

@

Condenser Water Pumping Energy [kWh]

Constant Fow
Chiller 1
Chiller 2
Total:
Retum to
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Anh chup man hinh clia d3u ra CWSAT

BB Energy and Costs X
Energy (Equivalent kwh) Cost ()
3.500.0007 3343600 kwh $350.0007  s334.360
3.000.000 $300.000
2,500,000 $250,000
2.000.000 $200.000
1,500,000 $150,000
1.000.000 L 3100000 £92.258
500,000 I $50.000 I
1,052 kiwh 5105
0 %04
Legend Legend
N Chiller EEE Pump B Tower N Chiller BN Fump B Tower
Energy Totals Cost Totals
T b Toa ) =
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CONG CU BANH GIA HE THONG NU'OC LANH
(CWSAT)

4.1 Cai dat CWSAT (Phién ban Sl — Metric)

4.2 Danh gia CWSAT

4.3 Bai tap danh gho hoc vién — Xay dwng mé hinh co
s& cua hé thong CR
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4.3 Bai tap cua hoc vién - CWSAT

X4y dwng md hinh co s& clia nha may san xuat nuwdc lanh quy mo |6n

33
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Muc dich bai tadp cta hoc vién

* Cung cap sy hiéu biét vé mot hé théng nudc lam lanh cdng nghiép thuc
té

* Bai tap thyc hanh dé chirng minh hoat ddng va chirc ndng cda CWSAT
trong tinh hudng thuc té

* Bat d4u tir nhitng diéu co ban, di sau vao chi tiét va xay dwng “Md hinh
co ban” cho hé théng nudc lanh trung tdm
* Hoc vién sé hoc cach 1ap m6 hinh nha may nudc lanh cda riéng minh va

phat trién co s& vé murc tiéu thu nang lvgng cling nhu phan tich nang
lwong tiéu thu cha cdc hé thdong phu riéng [é.
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M0 ta hé thong nudce lanh

* Khu lién hgp cong nghiép —Johannesburg, SA
Hé thdng cung cap nudc lanh cho qud trinh san xuat va diéu hoa
khéng khi cho hai co s& san xuat san pham dic nhya phuc vu nganh
ban dan

Hé thong nudc lanh:
* Giai nhiét nuwdc
* 10 tudi
* 3 may lam lanh
* Thap 2 cell 1 t8c d6 (1)
* Hé théng phan phéi nwdc lanh so cap / thi cap
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CHwP
SECONDARY CHW
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n . n nN
Thong tin hé thong
* May lam lanh:
» Piém dat nwdc lanh —6,5°C
* Diém dat nudc gidi nhiét — 25°C
Input Screen
File  Tools
Basic Systemn Data Water-Cooled Data
Geographic Locafion ﬁ%m vl m b S
= = Is the CWT constant? h’“' -
Numbser of Chillers: = vl —

Chilled Watsr Supply Tempsrature: |B_g'_5
===

Condenser Cooling Method |Wah#—0uahed’ VI

"-"l i Ok What is the CWT? 25 | oC

6 oo Pd T toudn

—
o et LI WO e

oK

& ciba
‘. Gateway S

B0 G THUONG

g e

Thoéng tin hé thong
* Thap gidi nhiét
* 1Thap c6 dong co 2 cell va 1 tc dd
* Codng suat dinh mirc cla thap - 5276 kW

Input Screen

File  Tools

Easic System Data Water-Cooled Data

GeoaranhinEoration Im‘k&‘m YI B m ] CWT = Condenser Cooling Water S?p-plyTen1pel'arure.:
Mumber ef Chillers: Lﬂ "’i e hliconsan |YE7V|
Chilled Water Supply Temperature: IE_& vl ae OK What 1s.the CWT? |‘2§ \.r| e

Condenser Cooling Method |Waaaf-cmiad o

Tower Data
System with Free Cooling ? () Yes @ No m
TowerType: | 2Cell With T-Speed Motors |

. [ ——
Num of Towers: |1 v

Size Towerby: | Towerk! ~| |5276 | kW tower

i o] e

oK

.

O
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Thoéng tin hé thong con

*  May bom nudc lanh
e Socap
* T6c d6 khéng d6i 3 x 15 kW
* Luwu lwong dinh mc dya trén 0,043 1/s/kW
e Tha cap
e T6c d6 thay ddi 2 x 25 kW

*  May bom nudc giadi nhiét
e T6c d6 khdng doi 3 x 10 kW
* Luu lvgng dinh mirc dua trén 0,054 |/s/kW

39
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Thong tin thanh phan hé thong

T cree
File  Tools
8 stem O
- e 74 Johanneshurg @ I rSupply Temnerats
SR 3 Izt Yes
Chills Tempe E5 K f 25 oK
nder lethod. |Water-Cooled
Pump Data CHW
: ‘es @0 Varisble Flow? No - - @
ZCell With-1-Speed Morors Flow Rate [I/sVkW] [ 0.0431 < [0 > | i
Maotor Size (W !_L.h';lmown v: - il
5276 Pump Efficiency [%]: |?5 = ?5 = i
Unkc | Fan Tioe Motar Efficiency [%1: |85 v 85 v
40
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Thong tin hé thong

Chillers:
* 2 may ly tdm va 1 may truc vit (tdc do k

* May ly tdm - mo6i may 2.640 kW
e Truc vit - 705 kW

* Hiéu suat day tai dinh mdc (COP)
* Mdylytam-5,41
* Truc vit—4,69

e Tudi: 10 ndm

e Diém dat nuwdc lanh —6,5°C

Diém dat nwdc gidi nhiét — 25°C

B0 G THUONG

hong déi)

+ Global
. Gateway

-@

16 Co it
o et LI WO e

Thong tin hé thong

Input Screen

Chilled Water Supply Temperature:

File  Tools

Basic System Dala Watsr-Caoled Dats

Gedgraphic Location |22 Johannesburg E

Nismber of Chillers: ER IR et
Bl || Whatisthe CWT?

Condenssr Cooling Method [Wa

Tower Data Fump Data

System wih Fres Ci Yes @)iNo @ Vanable Fow?
e g Flow Rate [I/2M4W]:
N of Teowers ; Motor Size (W5

ok

Pump Efficiency (1]

Motir Effciency [}

B0 i THUONG

CWT =Caondenser Coaling Water Supply Temperature

e

25

UserChiler 7 Compressor/Chiller Full Load  Chiler Capacity FLEValue  Age @
) mg/w Type Ef Known? kW] [COP] [Years]

OY @N |Ceniugal v lres v|lzs0 v|[5a1 ][0~

Chiller 2

OY ®N ceiugd Ve vlmw s 0 v

Chiller 3

OY @M |Heleal Rotay v [Yes vllms vl vl

-] o

. Glohal
Gateway

41
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[P ey

T h 6 n g ti n Tt S s Thits
hé théng File Tools

‘ S . 78 'EJ oling Water Supply Temperature B
Gsogtaphic Location anneshurg
Yes
Mumber of Chillers 3 = =
oo | OK il B °C

Chilled \ pply Temperature: |G5 ¥ °C

Condenser Cooling Method: | Water-Cooled

N
iIng R/kWh

43

S d d\é h é 8 System Schematic -

] *
~N | Location: ZA Johannesburg | ‘ Cool Type: Water-Cooled ‘ ‘ Blec Cost: $1 PerkWh
t h O n g [Chillers | | #1-Cenirfugal2640 KW || #2-Centrfugal:2640 KW | | #3-Helical Rotary: 705 KW |
[ 541COPFulload ||  541COPFulload |[  463COFFulload |
Free Cooling- NO
5 A 11,19 KW
Cooling
F'8 e Condenser Water CHW Pump Efficiency = 75%
A A A Pumps Yower
1 CHW Motor Efficiency = 85%

CHWT =65C

CW Pump Efficiency = 75%

CW Motor Efficiency = 85%

IS [=]
g g |z g
g 2 - =
2 g E g
= a2
g 2 o =
E L} g %
= = i 2l 0 ]
& % 8 bl
& ] 8 §
s ol = S
= E = @
g | =

w

Chiller #2

CWT=-25C
——] ] Chilled Water Towe
F— =y | Pumps 2.Cell With 1-5peed Motors
Chiller #3 L

cos Mumber of Towers: 1
Tower Size: 5,276 KW
Fan Size: 37.3 KW

Cells per Tower: 2

Load

o
o
2
g
g

Retum To Previous Screen
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Lich hoat dong

Operating Schedule Screen
Weskly Operating Schedule: % Manthly Opersting Schedule
Please input the typical weekly opersting hours for the | ‘Pleass input the typical monthly operating hoors for the
chiller. Thig infarmation iz used to exclude weather data sygtam. The allowabls input values are in increments of
for non-ooersting hours 24 hours. This informiation is used lo calculate the
If syster is ON all day, start: 0000, finish: 2400 annual cperating hours of the chilled water system,
I svstem = OFF &l day, et valuss equal.
Surday : Janua
WO o FONE s e
Mariday et
_ W T G ] e
Tueaday
[ W[ ——
Wednesday
= hao
Thursday = o
- Friday hoom
oo - 20 =
Saturday n “ _ i
45
& cioba @5
e+ W
Lich hoat dong
‘Operating Schedule Screen
Weekly Operating Scheduls m Monthly Operating Sehedule
Please imput the typical weekly operating hours for the Please input the typical monthly operating hours for the
chiller, This imformation is used to excluds weather data system, The allowable inpot values ars in increments of
far non-ooersting hours Zd hours: This information is used to caloulate the

¥ system is ON all day. statt- 000G finish- 2400

annual operating hours of the chilled water system
IFeysiem is- OFF all day. ==t values equal.

Sunday T J
Monday Bogust
Tuesday emher
hours hours
Wednesday e
er
— b || R e
ay -
MNovember
December
F ety hous || [ o
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HO so tai mai chiller
ad hedul e
Provide the loading schedule for the chillers). @ Chiler#  Compressor Type Capacity kW]  Age frs]
Cument Chiller
[ 1 | | Centrifugal || 2640 || 10 |
Loading Schedule
Time at: [0z [10% [20% [30w [40%  [50% [60%  [70%  [80%  [90% Fﬁﬁi_ [Total %
| load |load |load |Load load |load  |Load |load |load |load |load |load
Al Month;_
Copy | | [ o J[ o J[ o [ ][z J[2 J[w [[w [[w [[ 0 [[ 0]
| Loadir cau ==
Provide the loading schedule for the chiller(s). @ Chiller #  Compressor Type Capacity kW] Age fyrs]
Cumrent Chiller
| 2 | | Centifugal || 2640 || 10 |
Loading Schedule
|_‘|'“|me a: [0e [0 [20% (30w [40%  [B0% (60w [70% (@0 [S0%  [100%  [Tewl%
| Load load  |Load load |load |load |load  |load Load load  |Load Load
All Months
| oy | [Pame| [0 ][0 J[0 |[ w0 |[20 ][ ][50 J[0 |0 J[0 ][]
|
|
47
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< Global !
’—Gaote:ray- L ‘9
B0 Clied THUOMG __"-_-""“'""_' - tr
HO so tai mai chiller
Loading Schedule Screen
Provide the loading schedule for the chiller(s). @' Chiler #  Compressor Type Capacity kW] Age [yrs]
Curment Chiller
[ 3] [Foical ot [ 705 | [0 |
Loading Schedule
[Time at: 0% [10% (20w [30%  [40%  [50%  [e0% /0%  [BO%  [90%  [100% [Total%
load  |Load | Load | Load | Load | Load |load  |Load load  |Load Load | Load
N.I Month.s. .
(G | [Pese] [0 ][0 ][ J[® ][0 J[ % J[ o ][0 ][0 |[ & ][ o ]mmm
Chiller Loading $chedule
Chiller %% 0% | 2056 | 30%% | 40% | 50% | D% [ 7096 | 80% | 9056 | 10056
load | Load | load | load | load | load | load | load | load | load | load
AR | v [ 0% | 1% [ 5% [ 13% [ 23% [ 26w J19%a [ 9% [ 3% | 1%
48
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\ \ M ~ .
IVI a n h I n h da u ra Output Screen « Class_Demo
N 2 Cument Chiller System
(D u’o‘ n g C d S d) Basic System Summary Water-Cooled Summary
Number of Chillers Constant CWT?: Yes opj_j',;,T;m
S W i AU e
Geographic Location: e -+
G To Cument )
Condenser Cooling Method: Chiler Details =]
Tower Summary Pump Summary chw oW —————— -E)
Type: | 2Cel With 1-Speed Motors | Variable Flaw?: e L P
HTowers: [ 1| Szng | TowerkW | Fow Rate [l/siAw]: | 00431 | [ 0.0538 — c
Fan MotorkW: [ 373 | kW: | 5276 |  Motor Size (W) 1119 1492 m’g;’;‘: -g
Number of Cells per Tower Pump Efficiency [} | 75 - |
Current Chiller Summary Mator Efficiency [ ‘(Rﬂéﬂ"l 1o Input §
3 creen
Compressor Caﬂ?‘jﬁw I;;g;s] FLE [COP] Eneray Summary p—
Chiller 1 Chiller Energy: Cost: ‘ Export to File |
s [958 g
Chiller 2
Tower Energy ]
Chiller 3 [ 19340 [kwh [ s193430 o Graphic
s -
- | Bt |
Théng tin tom tat [ a7zs0 | wwn [ sa07260 @“"’"’m
Chi phi tinh bdng ZAR \
Total Eneray: Comments
[ 6537585 | kwh [ $6537,585
49
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Man hinh chi tiét van hanh chiller (co ban)

Current Chiller Details Screen : Class_Demo

0% Load 10% Load 20% Load 30% Load 40% Load 50% load 60% Load 70% Load 80% Load %0% Load 100% Load Total r'-_)
Chiller 1: Centrifugal (Rated Capacity: 2640 kW)

[COPE: = - = 5388 || 5841 6107 || 6107 || 5943 || 5685 || 5378 || 5075
Hotirs: i 1] 0 881 1,753 || 1,748 881 a7 230 87 a7 [ 8760 |
Power W] 0.0 0.0 0.0 147.0 1777 2161 2594 310 375 4418 5202

Energy kWhI: | ¢ [i] 0 129512 [ 311,590 | | 377.373 | | 228,523 | | 271463 | 326922 | 385,697 | | 454122 | | 2485.202 |

Chiller 2: Centrifugal (Rated Capacity: 2640 kW)

[COPL: = = - 5388 5.941 6.107 6107 5.943 5685 5.378 5.075
Hours: 0 [i] 0 881 1753 || 1746 881 a7 880 87 a7 [ 8760 |
Power [kW: 0.0 0.0 00 147.0 1777 2161 259.4 310 375 418 5202

Energy kWhHE | p [i] 0 129512 | [ 211590 | | 377373 | [ 228523 | | 271463 | | 326,922 | | 385,697 | | 454,122 | 2,485,202 |

Chiller 3: Helical Rotary {Rated Capacity: 705 kW)

[COPJ: - - - 4033 - 4585 |[ = - - - -
Hours: 0 0 0 4,380 ] 4,330 0 ] 0 0 o | | 8m0 |
Power kWE [~ 00 00 00 |[ 524 |[ o0 |[ 768 || 00 0.0 0.0 0.0 0.0

Energy kKWHE: [ o 0 0 ||229677|| o0 |[[3%757|| 0 [ 0 0 0 | | se6433 |
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Man hinh chi tiét vin hanh may bom (Co s&)

Current Pump Details Screen @ Class_Demo
Chilled Water Pump Summary Condenser Water Pump Summary @
Vatiable Flow?: Vaiable Flow?.
Flow Rate [{/sVAWE: 0.0431 Flow Rate [1/s)AW]:

Motor Size {kW): s Motor Size f<W): 14.92
Pump Effciency [1); Pump Effiiency [1):
Moter By Htr By 1

Chilled Water Pumping Energy kWh] Condenser Water Pumping Enengy k'Wh]
Constant Flow Constant Flow

Chiller 1: Chiller 1:

Chiler 2 Chiller 2

Crlr 3 Chler 3

Retum ta
| Output Screen
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Man hinh chi tiét van hanh thap gidi nhiét (Co s&)

Tower Summary
BE R TR 2Cell With 1-Speed Motors |
Number of Towers:
Number of Cells per Tower:
L
Tower kW:

Fan Motor Size (W) 373

Fan CWT Setpoint Mot Achieved:

Tower Energy Summary

WB Bin: WB <1 1-7C 7-13%T 13-19%C 19-25C  WB>25%T Total
Hours: [ s08 |[ 17 ][ 2556 |[ 34w |[ s |[ o | [ smo |
BeyBowh: | 0 |[[ 7 |[ 37% || 12e1se |[ a7 [[ 0 | [ 1934w |

Mote: Tower calculations are made on an hourly basis. Bins are shown here for brevity

Retum to
Output Screen
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D6 hoa téng thé vé nang lwong va chi phi van hanh
(Co so)

8 Energy and Costs - X
Energy (Equivalent kWh) Cost ($)
6.000.000 $6.000.000-
5,536,836 kiwh 5,536,836
4.000.000 $4.000.0004
2.000.000 $2.000.000+
807 260 kiwh $807.260
193,430 kiwh 5193.430
$04
Legend Legend
BN Chiller W Pump W Tover NN Chiller NN Pump W Tovier
Energy Totals Cost Totals T—
Tota Energy K Tt Cos ) ity
< Global
-Gateway .
B0 o THUOHG L wm
Luu tép MO hinh co so
B Saveds *
1 <« Section 485 » CWSATSI v V] A2 Search CWSAT_SI
Organize = Mew folder B - 0
| gli':w-r:r%g;: Integrated Paper Name - Status Date modified Type
| November 2021 Class_Demo @ 9/29/2021 5:26 PM Text Do
Go To Curmrent With HPs
| Pump Details
| 33 Dropbox
| @ OneDrive
e I This PC
i 3D Ohjects
[ Desktop
% Documents
L il 2
File name: | | V|
Save as type: | 4 |
A Hide Folders Save | | cancel |
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Cac chd dé bd sung CWSAT

e Cai dat va vj tri/s&r dung thu muc thoi tiét

* D6 nhay dau vao

* Dau ra tép van ban theo theo gi®

* Man hinh két qu3 chi tiét

* Loi ich cha cong cu:
* Phéan phdi tiéu thu ndng lvong theo muc dich st dung cudi cing
* Xac dinh cac khu vuc can kiém tra

* Phén tich cac gia dinh

123
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B0 G THUCNG

8 oo mm

CO BAN

CONG CU PHAM VI LANH CONG NGHIEP & LAM MAT QUY MO LON (CRST)
TINH TOAN HIEU SUAT BON V| & HE THONG

CONG CU DANH GIA HE THONG NU'O'C LANH (CWSAT)

CO HOI HIEU QUA NANG LUONG (EE) TRONG HE THONG NUGC LANH
MAY LANH — QUA KHU, HIEN TAI & TUONG LAl

HE THONG LANH CONG NGHIEP

MO HINH HE THONG LANH CONG NGHIEP

CO HOI EE TRONG HE THONG LANH CONG NGHIEP

NGHIEN CUPU TRUONG HOP TOI VU HE THONG CR

CONG CU PHAN MEM EE KHAC CHO HE THONG CR

HE THONG CR THE HE TIEP THEO

KET LUAN

@y

.& * Global
‘. Gateway

B0 G THUCNG S

CO HOI HIEU QUA NANG LUONG TRONG HE

THONG NU'OC LANH

5.1 Kiém soat nhiét d6 diém dat cta thap gidi nhiét
5.2 Kiém soat nhiét dé cai d&t dau cudi (nwéc lanh)
5.3 Giai nhiét gi6 va giai nhiét nwéc

5.4 Giam tai lanh

5.5 Van hanh tbi da héa hiéu suét hé théng Chiller

L&i cdm on: Tién si Dragoljub (Beka) Kosanovic
Dai hoc Massachusetts, Amherst, Hoa Ky
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Phuong phap toi wu hda hé théng

* Phong nglra
* X&c dinh cac van dé trudc khi ching tré nén tén kém (trdnh chi phi)
* Duy tri hiéu qua tdi vu cta hé théng Chiller

* Phuc hoi
* Xac dinh cac van dé vé truyén nhiét, vi du: luu lvgng nudc khong ding
thiét ké, bam ban hodc dong can, v.v.
* Loai bo khi khéng ngung
* Duy tri md&c dd méi chat lanh thich hop
* Co hdi
e Xac dinh diém dat nwdc lanh t6i vu
* Trinh tw van hanh chiller va can bang tai
* Quan ly nuwdc trong thap giai nhiét
e Quan ly nhu cau cao diém
* Bdo tri dya trén tinh trang so vdi bao tri phong ngtra theo lich trinh

3
8 dem B
Danh sach cac co hdi st dung nang lvgng hiéu qua
*  Thuc hién quén ly nhiét do nudc thap giai nhiét
e T6i wu hda cai dat cho nhiét dd nudc lanh cap
* Loai bd viéc sir dung nudc lanh khéng phl hop
e Duy tri lvu lvgng nudc tdi wu trong thiét bi bay hoi / binh ngung
e Lam sach thiét bi bay hoi / binh ngwng bi bdm ban va cdu can
e Trién khai bién tan cho Chiller, bom va quat
e Diéu khién tuan tu chiller dé t8i wu hoa hiéu suat
«  Trién khai free cooling khi cé thé
4
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Danh sach cac co hoi st dung nang lvgng hiéu
qua (tiép theo)

* Danh gia cac lua chon Giai nhiét nudc va giai nhiét gio
e Loai bd khi khéng ngung va 4m

e Thu héi méi chat lanh

e Loai b6 tat ca ro ri mdi chat lanh

e  Duy tri mtrc nap moi chat phu hop

e Gidm thiéu hién twong surging clia mdy nén

«  Duy tri hiéu suat dang entropy ctia may nén

e  Thuc hién chién lvgc quan ly tai dinh — trit lanh

*  Danh gia qua trinh tich hgp nhiét

@ i @B

o - Gateway B S e

-l CONS el L P QU

Hé théng nudc lanh — CWSAT-SI

* M& CWSAT-S| —
* Tai tap tin mé hinh hé théng §
+ Xem lai duong co s& ;

4

A D [FTTTTTTTTTTTT T *

Cooling Tower

* So d6 nguyén ly
 T6ng nang lwgng va chi phicda hé
théng bao gdbm ca hé théng phu
e Xac thuc dir lieu

*+ C6 thé thuc hién néu cé san s liéu
nang luong thuc té cla toan bé hé
théng va/hodc cac thanh phan.

* Muc tiéu: ddm bao sai sé gilra két
qua md phong va thuc t& nam
trong khoang 10% vé ca murc tiéu
thu nang lwgng va chi phi. SECONDARY

CHWP —_—

cw
"Q ——————— BYPASS

CHWR CcHWS SECONDARY
CHWP

CHW
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Cac budc tiép theo véi M6 hinh co s& CWSAT-SI

* Nhiéu co hdi t6i vu héa hé thdng cé thé dugc md phdng bang cach
thiét 1ap cac kich ban gia dinh
¢ CWSAT-SI cho phép thyc hién nhitng thay déi sau (“M6 hinh d3 diéu

chinh” hodc “Dau vao mai”):
* Thong s6 ki thuat thiét bi mai
¢ Chillers, thap giai nhiét, bom

* L3p dat bién tan

* Chiller ly tdm, quat thép giai nhiét, bom

* Cac chién lugc van hanh nudc lanh va nudc gidi nhiét khac nhau

 Chuyén déi hé théng giai nhiét gié sang giai nhiét nuwdc

¢ S{r dung free cooling khi c6 thé

* Trinh ty (ph6i hop) chillers

Man hinh giam chi
phi van hanh

» Pat cac cau hoi co ban dé
co s& hiéu duwgc nhirng
thiéu sét

* Phén tich cac phuwong an
tiét kiém nang luvgng don
gian bang cach stra déi
mot hodc nhiéu dau vao
cla hé théng

* Tinh nang nay cho phan

tich phép gia dinh “What-
If?”

. Gluhal
Gateway-

o gt e

B0 G THUCNG

®

e

ikt trud

T

Operating Cost Reduction Opportunities Screen

The operating costfor the chilled water system can be reduced by altering various system parameters

Itis generally recommended that each measure be applied alone to gage the relative benefits of each.

Then, multiple measures can be applied to determine the total savings.
Potential savings opportunities include:

Increase Chilled Water Temperature Setpoint
incresss CHWT? [No |

Decrease Condenser Cooling Water Supply Temperature

Decrease CWT? [No

Use Sliding Condenser Water Temperature
Use Sliding Temperature? Mo~ |

Apply Variable Speed Control to Chilled and/or Condenser Water Pump(s)

Apply VSDto CHW Pump? [No | APPly VED 1 CW Pump? [y, |

Replace Chlller(s)
Replace Chilris? | No +

Upgrade Cooling Tower Fan Speed Control

Ungredis Fan Control? [Na |

Use Free Cooling when Possible

Implement free cooling? Mo |
Replace Chiller Refrigerant

Change Refrgerants? [No |

Install a VSD on each Centrifugal Compressor Motor
Number of centrfugal chilers Install VSDs? [No |

Go Back to
Output

Go To New
Input Screen

‘ Exit Program

@
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Man hinh “M6 hinh da diéu chinh” hodc “Dau vao méi”

Naw [nput Screen : Class Demoitit
° Di‘éu néy ChO phép 1 ZA -=g\”45r:-r:u;:|em\:e|3uu-;
ngudi dung thuc hién - &
cac diéu chinh rat cu thé “
va c6 muc tiéu, tir d6 co B
~n . ’ V} nm;( - @m =
the d|nh IU‘O’ng Chlnh oK 19 o s~ aK
Xac cac co hoi tiét kiém - _
nang luong.
Energy Cost Data
* Nhiéu thong s6 dau vao S E e A
va cac kich ban gia dinh e m0 o e e
"What-If?" c6 thé duoc o [ [ s
mo phong doéng thoi.
- izt [ i |
9
Gomgim '.glaut:?:nay T :51%'_?“;#

g e

Thong s6 ky thuat thiét bi madi

* Trong man hinh “NEW INPUT” cia mé hinh d3 diéu chinh

 Chi dinh chiller méi
* T6i wu hoa kich thudc
* T6i wu hoda hiéu qua
¢ Tang nhiét d6 nuwdc lanh cap

* Chi dinh (cac) Thép giai nhiét méi
* Chi dinh (cac) thiét bi lén hon ‘ o ]
* Lap dat quat hai téc d6 hodc (cac) dong co quat diéu khién bang bién
tan
* Chi dinh chién lwoc kiém sodt nwdc gidi nhiét mdéi

* Chi dinh may bom méi
* kW thap hon
* Gidm ty suat lvu lvong trén cdng suat
* Bién tan

10
128



2 " ishal 7
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Mo tép da LUU trong CWSAT-SI

Input Screen

File | Tools 2 X . N

[ mport Saved Data Chuyén den Thw muc, noi lwu ho so
R e g @ va chon Tép van ban sé duwoc mé

oy ¢

' * Global L
6 ‘«Gateway Q:-gr

B0 G THUONG. ——] Geal® LI wQF QUOC

g e

THONG NU'OC LANH
5.1 Kiém soat nhiét d6 diém dat ctia thap giai nhiét
5.2 Kiém soat nhiét d6 cai d&t dau cudi (nwéc lanh)
5.3 Giai nhiét gi6 va giai nhiét nwéc
5.4 Giam tai lanh
5.5 Van hanh téi da hoa hiéu suat hé thong chiller

' CO HOI HIEU QUA NANG LUONG TRONG HE

12
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5.1 Nhiét d6 diém dat cda thap gidi nhiét

« Tiép can
* Phuwong phap nay la su chénh léch nhiét do gitra nhiét d6 nwdc giai
nhiét va nhiét do bau wdt trong khong khi di vao.
Do thép gidi nhiét dua trén nguyén ly lam mat bay hoi nén hiéu suat
t&i da cla thap gidi nhiét phu thudc vao nhiét d6 bau uét cha khéng
khi

* Nhiét do uwdt
« Nhiét d6 bau wét 1a nhiét d6 thap nhat cé thé dat duwoc chi bang sy
bay hoi clia nudc
* N6 duogc xac dinh badi dp suat khi quyén, nhiét d6 méi trwong va do
am tuong d6i

13
ooc?m ':'gtaat:?:ay Fmat by cm"_{f;%?:\:;ﬂ:
H3y nh& dd chénh [éch nhiét d6 cua Chiller (lift
a5 o Nhiét do ngung tu bao hoa
Nhiét ngung ty s oc
25.0°C
Lift
27,0 °C 12.8°C
Nhiét héa ho 6:57C
Y
P—— 5.5°C
Nhiét o bay hoi bdo hoa
14
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Trién khai quan ly ECWT

7.5

7

Chiller COP

6.5
6
5.5

10 15 20 25 30 35
Nhiét d6 nwdc vao binh ngung (°¢)

15

* Global i
a ‘. Gateway e
B0 Cien THUONG At by

—
—— ol et L

Bai tap cua hoc vién

* Ky su nha may cong nghiép gan day da hoan thanh cudc k|em trahé thong
nuwdc lanh va phat hién ra rang nhiét do nuwéc giai nhiét cap dwoc cd dinh &
25°C.

* Ho mudn xac dinh xem liéu c6 lgi ich gi khong khi gidm nhiét d6 nuéc giai
nhiét cap xudéng 2°C.

* Str dung m6 hinh CWSAT dé xac dinh lugng ning lwgng hé thong cd thé tiét
kiém dwgc néu nha may co thé giam nhiét d6 nudc giai nhiét cap xudng 2°C.

. Ngoal ra, hay xac dinh murc tiét kiém ndng lwong va chi phi néu nhiét do
nuwaoc thap giai nhiét dugc phép "tha troi" (float) tw dong dua trén diéu kién
moi trrong xung quanh

* Thao luan cac moi quan ngai va van dé lién quan dén phuong an d3 chon va
nhitng budc cé thé thyc hién dé giam thiéu ching

16
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Bai tap cua hoc vién (Giam nhiét d6 nudc giai nhiét)

ortunities S

The operating costfor the chilled water system can be reduced by altering various system parameters.

Itis generally recommended that each measure be applied alone to gage the relative benefits of each.

Then. muliple measures can be applied to determine the total savings.

Potential savings opportunities include: @

Increase Chilled Water Temperature Setpoint

Increase CHWT? [No |

Decrease Condenser Cooling Water Supply Temperature
/ Decrease CWT? [Yes ~| Cument Tempershure T Proposed Temperature? [23 v
Use Sliding Ci Water Temp:

Cannot be used when Decreasing Condenser Water Supply Temperature

Apply Vanable Speed Control to Chilled and/or Condenser Water Pump(s)
Apply VSD1o CHW Pump? [No | Apply VSD to CW Pump? Mo v

Replace Chiller(s)
Replace Chilers)? | No VJ

Upgrade Cooling Tower Fan Speed Control
Upgrade Fan Cortrol? [No |

Use Free Cooling when Possible

Implement free cocling? [No |

Replace Chiller Refrigerant
Change Refrigerarts? [No |

Install a VSD on each Centrifugal Compressor Motor

17
Bai tap ctia hoc vién (Giam nhiét d6 nuwdc giai nhiét)

| ZA Johannesburg

What 1s the CWT?

M = [N
2Cel Wih 1-Speed Motors = =4
. — si/kW] 0.0431 =~ | (00538
- - QK 1119 14.92 QK
Towerk! ~ 5276 k . 5
Fun 72 75
el | ran Tipe
85 a5
Proposed Chiller Data
Energy Cost Data
User Chiller 7 Full Load Chiller Capacity FLE Value Age
: {Y)'I.\I] Compressor Type EFf Known? kWl ICOP] [Years]
L ! Blectricity Cost-
Y N |Eenirfugal | [Yes | | 2640 0.65009. 10 1.000
llier 2 8/&Wh]
Centrifuigal Yes 2640 10.65009: 10
f | Helical Rotary Teg 705 074589 10

18



Bai tap cua hoc vién (Giam nh

BB MNew Output Screen: C

iét A6 nwdc gidi nhiét)

Currert Chiller System
Basic System Summary WaterCocled Summary
Number of Chillers: Constartt CWT?: Yes ok iy
Input Screen
CHWT Setpoint Congtant CWT Setpoirt 23
Geographic Location: ZA Johannesbur
Condenser Cooling Method: | WaterCooled
Tower Summary Pump Summary
Type: | 2Cel Wih 1-Spsed Mators | Variable Flow?:
HTowers: Sizing: Flow Rate [1/s)&W]:
Fan Motor kW: KW Motor Size (kW)
Mumber of Cells per Tower: Pump Eficiency [%]
= Pump Details
Cuent Chiler Summary Mtor Esenicy (4]
Compressor CEIE‘?VCIW h;:gﬂ'aﬁl FLE [COP] Energy Summary
Chiller 1 Chiller Energy:
sio] | [ seamt Juwn [ st ]
Chiller 2
[[certriaal Tower Eneray:
Chiler 3 | 288533 | kwh [ sesssa3 |
s ] [ 75 | i
[ 0780 | kwh [ ssovze0 |

AV Total Energy:

| ssans24

| kwn [ ses40624 |

N

Bai ta

Blectricity
Savings Cost Savings.
[Wh]
Chiller Summary $92.006
Tower Summary: (395,044}
P S [ 0]
T am

Hie Show
Savings ;.
Savings

Summary Gt

Lwu y: Phan dién nang tiét
kiém dwoc tai Chiller
khéng bu dap néi chi phi
phat sinh thém tai thap
giai nhiét.

B0 i THUONG

< Global

p cla hoc vién (Giam nhiét d6 nudc giai nhiét)

‘. Gateway S

19

g e

o5 Enerqy and Cost Savings - ®
Energy (Equivalent kwh) Cost (3)
6.000.000 4 £6.000.000
5 538 208 £5 538,835
sadfan shafp s
4,000,000 £4.000.000
2.000.0004 £2.000.000
U760 807260 5607 26038507.260 |
I I 183,480 288500 I I £193,£00 5288522
o | 50 I |

Current
B Corrent Chiller BN Current Pumg B Currend Tower

Propossd
W Froposed Chiller B Froposed Furp Froposed Towes
Eneny Totals
Cumrarid Eregy fWh). 6,537,585
Proposed Enesgy kWh): 6.540.624
Savings KWL -3.038

Current

B Currenl Chiller B Currend Fumg T Current Tower

Proposed
N Proposed Chiller B8 Proposed Pumg Froposed Tower
Com Totals
Currert Cod (5] 6537585 | Retum to
! Outpus
Proposed Cost (3K 56,540,624
Savings (5] 133 069

133
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Bai tap cua hoc vién (Giam nhiét d6 nudc giai nhiét)

23VINGSs aUmMmany” SCreen '-_I&Ei_l_:&h'n:_'_‘.[

T S Tang nhiét dé nwéc lam mat 1én 27°C
TkWhi
Chiler Summry:
Tower Summary:
Pump Summary: [ 0| [ so ]
Total . e n
* C6 nhiét do nuwdc giai nhiét TOI
Hide N \ ~ ~ ~ ~
Saws ebadh U'U phu thudc vao mot sb yéu to
Graphic A ~
B @ hé théng

* Trong vi du nay, 25°C duwoc
Luu y: Chi phi chirng minh I3 nhiét dff) toi wu
Chiller tang nhiéu cho thap giai nhiét nham giam
hon tiét kiém Thap thi€u chi phi ndng lwvong chung
cho hé théng Chiller

21
CO{HOI HIEU QUA NANG LUONG TRONG HE
THONG NU'OC LANH
5.1 Kiém soat nhiét do diém dat ctia thap giai nhiét
5.2 Kiém soat nhiét do cai dat dau cudi (nwdc lanh)
5.3 Giai nhiét gi6 va giai nhiét nuwéc
5.4 Giam tai lanh
5.5 Van hanh Téi da héa Hiéu suét hé théng Chiller
22
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5.2 Nhiét do cai dat (nudc lanh) cho ho tiéu thu
d‘ég cu§i

* Nhiét d6 tiép can
* Nhiét d6 tiép cadn méi chat lanh 13 sy chénh léch nhiét do gitta nhiét dé nuéc
lanh c&p va nhiét dd bao hoa méi chat lanh trong thiét bi bay hoi
* NO cung cap dong luc dé truyén nhiét tir nwdc sang chat lam lanh

e Kiém soat tdi wu diém cai dat cho ho tiéu thu dau cudi (nwdc

lanh)
 Diéu khién hé théng Chiller st dung tin hiéu nay lam tin hiéu chinh cho hoat
doéng

e DPiéu khién tai
* Yéu cau lam mat duoc kiém soat bang cach ndi tat lvu lvgng nudce lanh
* Phuong phap thay thé — bom bién tan

23

L o
@ isnm U

B0 i THUONG T PP s

g e e

Hay ghi nhd d6 chénh léch nhiét do Chiller (Lift)

, Nhiét dé ngung tu béo hoa
Nhiét ngung tu —
25.0°C
Lift
27.0°C 12.8°C
6‘ 0
NHi&t héa hoi e
\J
e — BDYE
Nhiét dé bay hoi bao hoa
24
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Hiéu suat cda hé théng Chiller va diém dat nudc

lanh

9.5

Chiller COP
n o ~ )
L7, - S, B T Y I ]

(5]

4.5

5.5 6 6.5 7 7.5 8
Nhiét do nwéc cap (°C)

25

8 ugm @
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BOCoND S

Bai tap cua hoc vién

* K§ s nha may cong nghiép gan day da hoan thanh cudc kiém tra hé

théng nudc lanh va nhan thay nhiét d6 nudc lanh cp duwoc ¢ dinh &
6,5°C.

* Ho mudn xac dinh liéu cd lgi ich gi khong khi tdng nhiét d6 nudc lanh

cip thém 1°C.

* S& dung md hinh CWSAT dé xac dinh lwgng ndng lwong hé théng co

thé tiét kiem duoc néu nha may cd thé ting nhiét d6 nuwdc lanh cap
lén 1°C.

* Thdo ludn cdc méi quan ngai va van dé lién quan dén phuong an da

chon va nhitng budc cé thé thuce hién dé giam thiéu ching

26
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Bai tdp cla hoc vién (Tang nhiét d6 nwdc lanh cap)

Operating Cost Reduction Oppertunities Screen

The operating costfor the chilled water system can be reduced by altering various system parameters.
Itis generally recommended that each measure be applied alone to gage the relative benefits of each.
Then, multiple measures can be applied to determine the total savings

Potential savings opportunities include

Increase Chilled Water Temperature Setpoint
Inoreass CHWT? |Yes | Cument Temperature T Proposed Temperature? |75 ~ |

Decrease Condenser Cooling Water Supply Temperature
Decrease CWT? [No

Use Sliding Condenser Water Temperature
Use Slidng Tempersiure? [No |

Apply Varable Speed Control to Chilled and/or Condenser Water Pump(s)
Aoply VSDIo CHW Pump? [No ~|  Aeply VSO 1o CW Pume? [y ]

Replace Chiller(s)
Replace Chilers)? [No v |

Upgrade Cooling Tower Fan Speed Control
Upgrade Fan Cortrol? [No

Use Free Cooling when Possible
implement free cooling? |No |

Replace Chiller Refrigerant
Change Refrigerants? | No =

Install a VSD on each Centrifugal Compressor Motor
Mumber of centrfugal chilers: | 2| Instal VSDs? [No +

Go Back io Go To New
Output Input Sereen Extt Program

27

2 Global
" Gateway-

g e

B0 G THUCNG

Bai tdp cla hoc vién (Tang nhiét d6 nwdc lanh cap)

_Demo |

: Ho 1/53/KN 0.0431 00538
o 1119 1492 0t
e Towerk! 5,276 .
5 75 i)
ezl
85 BS
Proposed Chiller Data
Energy Cost Data
User Chiller 7 Full Load Chiller Capacity FLE Value Age
{r/N) Compressor Type Eff Known? w1 [COP] [Years]
ler 1 Blectricity Cost:
Centrifugal Yes 2640 0.65003. 10 1.000
[8/kWh
Centrifiigal Tes 2640 0.65009. 10
Helical Rotary Yes 705 074589, 10

28
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Bai tdp cla hoc vién (Tang nhiét d6 nwdc lanh cap)

B New Oul
Curment Chiller System

Basic System Summary
R
CHAT St
Geagraphic Location ZA Johannesbur|
Condenser Copling Methed: | Water-Cooled
Tower Summary

Type: 2-Cell With 1-Speed Mataors.
song
Fan Motar kWi KW

Humber of Cels per Tower

Curmrent Chiller Summary

Compressar  Cecky A 61 cop)

Chiller 1
Chiller 2

Chiller 3

HTowers:

/f

¥
Water-Cooled Summary |
Constan CWTE Yes Retum to New
Input Screen
Constant CWT Setpont; | 25 |
Go To
Proposed
Chiller Details
Pump Summary
Variable Flow? GoTo
Flow Rate [1/s)AW| Touwer Detais
Motor Size fW):
Go To
Purp Efficiency [%] P
Pump Details
Motor Efficiency [%k
Eneray Summary.
Chiller Energy: Show. s,;;ém‘
[ 5429423 | kWh | s5425423 |
Show Eneray/ ‘
Tower Energy R
| 108 | kih ‘ §152,708 | ‘Show Savings
Pump Erergy: Summary
[ ao7260 | kwh [ sa07260 | @
Total Eneray:
[ 6420391 | kWh | s6420391 |

B0 i THUONG

29

Bai tép clia hoc vién (Tang nhiét d6 nwdc lanh cép)

Savings Summary Screen : Class_Demo

Electricity
Savings
[Wh]

Chiller Summary:
Tower Summary:
Pump Summary: lII

65 Energy and Cost Savings - X
; Energy (Equivalent kWh) Cost ($)
Cost Savings
6,000,000 $6.000.000
5.536.836 §5.536,836
$107.413 sazfazz ssafban
o ] wmm -
§108.195
2,000,000 $2,000.000+
807260 807.260 $807.2605807.260
I I 183,480 152.708 | I 5183 4905182.708
0 1 0 1
Current Current
B Current Chiller W Current Pump M Current Tower B Current Chiller WM Current Pump M8 Current Tower
Proposed Proposed
W Froposed Chiller W8 Proposed Pump Proposed Tower W Proposed Chiller W9 Proposed Pump Proposed Tower
Energy Totals Cost Totals
Cument Energy (kWh): 6,537,585 Curent Cost (5), 6,537,585 Retum to
Proposed Eneray fkVh) 6.429.391 Proposed Cost () 56.429.351
Savings fWhj: 108,185 Savings (): 5108,195
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THONG NU'OC LANH
5.1 Kiém soat nhiét do diém dat ctia thap giai nhiét
5.2 Kiém soat nhiét do cai dat dau cudi (nwdc lanh)
5.3 Giai nhiét gi6 va gidi nhiét nwéc
5.4 Giam tai lanh
5.5 Van hanh Téi da héa Hiéu suét hé théng Chiller

' CO HOI HIEU QUA NANG LUONG TRONG HE

31
8 dom @&

Giai nhiét gi6 Giai nhiét nuwéc
32
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Khai niém co ban vé chiller gidi nhiét gid

* Co ché gidi nhiét

* Trao d6i truc ti€p mdi chat lanh qua nhiét va nhiét 4n (ngung tu) véi khdng khi

* Mot lugng 1&n khdng khi méi truorng duoc thdi qua bé mit trao ddi nhiét dé giai nhiét
e Uu diém

* Hé théng cum

¢ Khéng can hé thdng phan phdi gidi nhiét

* Lwgng nap mdi chat lanh thap hon

 Chicé mét chénh |&ch nhiét d6 dé giai nhiét

* Lya chon t6t cho cdc khu vue “khan hiém hodc han ché& vé nuwdc”
* Nhuwoc diém

e Lift cla may nén cao hon — hiéu suat hé théng thap hon — chi phi van hanh cao hon

* Hiéu suat non tai bi gidi han bdi nhiét dé bau khé

33

I f =iy
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B0 i THUONG
g e

Khai niém co ban vé may lam lanh gidi nhiét nudc

* Co ché gidi nhiét
* Trao ddi gian ti€p qua nhiét méi chat lanh va nhiét an (ngwng tu) vai khong khi

* Sir dung thap gidi nhiét va vong bom nuwdc cla thap giai nhiét

s Uu diém
* Hiéu suat hé théng cao hon - chi phi vdn hanh thap hon
* Co hoi t8i wu hda bang cach sir dung phuong phap giai nhiét & nhiét do bau uét

* Nhuwoc diém
* Thiét ké hé thong dugc dan trai va s& yéu cau ky thuat chi tiét
* Hé théng phan phéi nudc vai thap gidi nhiét, may bom, van
* Chi phi dau tién cao hon va chi phi van hanh ting
* C6 hai sy chénh l&ch nhiét dé dé giai nhiét

34
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Chiller Lift — Chiller giai nhiét gi6

Nhiét dé ngung tu bao hoa

ET8 )

o gt e

7 49.0°C

Nhiét ngung tu

434°C

Nhiét hoa hoi

44.0°C

6.7°C

5.6°C
Nhiét do bay hai bao hoa

@ :

B0 i THUONG

Chiller Lift — Chiller giai nhiét nuwdc

Nhiét dé ngung tu bao hoa

35

Glnhal - @
‘»Gateway 5o el
COME el P LUK oQr QU

o gt e

ry 36.1°C

Nhiét ngung tu

35.0°C

29.4°C

Lift

30.5°C 12.2°C

Nhiét hoa hoi s
A 4
—— 56°C
Nhiét dé bay hoi bao hoa

141
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Tac dong chiller lift

* Piém then chét cta viéc t6i wu hda hé thong
Chiller/hé théng lanh

* Tac dong dang ké dén hiéu suat, cdng suat
va dd tin cdy cha hé théng

* M0t s6 khai niém téi wu hda chd yéu xoay
quanh viéc gidm chiller lift cha hé théng
Chiller

* Nhung c6 gidi han van hanh dudi
¢ Khuyén nghi clia nha san xuat
* Thiét k& hé théng

* Dia ly/Khi hdu déng vai tro quan trong

* DPiéu kién mdi trwdng xung quanh am va kho

.& { Global
«Gateway s P
B0 o THUOHG s GNP LA WP QU

Giam
Nhiét do ngwng tu

Giam ap dau day

}

Giam
Coéng nén

}

Giam
Dién nang tiéu thu

37
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CO HOI HIEU QUA NANG LUONG TRONG HE

' THONG NU'OC LANH

5.1 Kiém soat nhiét do diém dat cta thap giai nhiét
5.2 Kiém soat nhiét do cai dat dau cudi (nwdc lanh)

5.3 Giai nhiét gi6 va giadi nhiét nwéc

5.4 Giam tai lanh

5.5 Van hanh Tbi da hda Hiéu suét hé théng Chiller

142
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5.4 Giam tai lanh

e Kho hiéu va kho thyc hién

 Can phai hét sirc than trong vi can cé sy hiéu biét thau
dédo vé quy trinh vn hanh

e C4 thé dat duwoc mure tiét kiém nang lwong va chi phi rat
|&n bang cach thue hién chién lwgc gidm tai lanh

* C6 mdt s co hdiva cach thirc dé gidm tai lanh tdng thé
(kw)

« Bat dau bang cach d3t mot cau héi don gidn — tai sao can
lam mat?

39
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Tai lanh

* Lwgng lanh (kW) theo yéu cau cla quy trinh/nha may
 Hau hét cic chiller/ hé théng lanh duoc thiét ké dé bam tai

 Tuong ty nhu ndi hoi tao ra hoi nudc — ndi hoi khdng biét can bao nhiéu hoi
nudc — nd tiép tuc tao ra hoi nudc cho dén khi ddp &ng ap suat diém dat

* Mot hé théng Chiller tiép tuc tao ra hiéu rng lam mat cho dén khi né dap tng
nhiét 6 dau ra (cung cap) nwdc lanh diém dat
* Biu db tai trong rat quan trong doi véi moi nha may
* T3i lanh c6 thé thay d&i dang ké dua trén
* T6c d6 san xuat va lich trinh hoat déng
¢ Tinh thoi vu do thoi tiét va chu ky san xuét
* Phat sinh t6n that nhat dinh — t&n that hé théng phan phdi
* St dung nudc lanh khdng didng cach

40
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St dung nuwdc lanh khong phu hop

* DAy c6 thé la mot co hoi t6i wu hda dang ké nhung sé doi hai kién thirc vé quy
trinh va su tham dinh & mirc d6 cao o )
* Tot nhat nén thuc hién viéc nay mot cach dan dan — Lap ké hoach; Thuyc hién;
Kiém tra; Cai thién )
* Viéc sir dung nuwdc lanh khéng phu hop bao gdm, nhung khong gidi han &:
* Céc quy trinh trong d6 nwdc cha thap gidi nhiét cé dd giai nhiét
* Nhitng khu viec khdng can lam mat — theo lich trinh; theo mua; ngirng hoat déng
* Cac ng dung khong thyc hién lam mat so bd
* Phan tich do chénh nhiét do
* Hé thdng trong d6 chét long hodc san pham duoc lam lanh va sau d6 duoc gia
nhiét lai ngay lap tic dé dua no vé nhiét do méi trwong
* Hay can than dé ddm bdo rang day KHONG phai la yéu cau vé quy trinh nhiét
do theo thoi gian . o :
* Cac quy trinh yéu cau lam mat qud murc can thiét (hau hét duoc phan énh &
_ nhiét d6 diém dat cta nudc lanh)
* Tiém nang tiét kiém nang lwgng dé loai bd viéc st dung nuwdc lanh khéng phu
hop la rat |&n!

41
B e Truome ':.gIaat::Inay =T ,%IE%:" o
. 7 7 n « A \ ’ ~n ? N e
Ghi nh& cac s6 lieu lam mat (hd sir dung cudi)
* S6 liéu nang lvong
* Hiéu qua (COP)
+ Nang luvong st dung trén mdi kW lam lanh dwoc cung cap (dwa trén don vi
hodc hé théng)
* Nang lvgng str dung trén mét don vi luu lvgng nudc
* Sy phu thudc vao nhiét do diém dat cda nudc lanh
* S6 liéu chi phi
+ Chi phi trén méi kW 1am lanh duwoc cung cap (dwa trén don vi hodc hé théng)
* Chi phi trén mdi don vi lvu lwgng nwdc
Sy phu thudc vao nhiét do diém dat cia nudc lanh
* SO liéu phat thai
42
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THONG NUOC LANH
5.1 Kiém soat nhiét do diém dat cta thap giai nhiét
5.2 Kiém soat nhiét do cai dat dau cudi (nwéc lanh)
5.3 Giai nhiét gio va giai nhiét nwéc
5.4 Giam tai lanh
5.5 Van hanh Tbi da hda Hiéu suéat hé théng Chiller

' CO HOI HIEU QUA NANG LUONG TRONG HE
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* Trinh ty trong cac hé théng Chiller

Cac loai chiller, kich ¢&, co ché diéu khién

e Tang hiéu qua cha chiller hién co

Thay thé chiller cii
Trang bi thém céc bd phan, bd diéu khién, bd trao d6i nhiét

Thém bién tan

Mady nén Chiller
Mdy bom, quat
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Trinh ty diéu khién hé théng Chiller dé t6i wu hoa
hiéu suat

* Tat ca cac chiller s& cé diém van hanh t6i wu (hiéu qua t6t nhat)

* Khi nhiéu chiller dang hoat dong, duwdng dac tinh tong hop cha hé

théng Chiller c6 thé rat khac so véi dwdng dac tinh cda mdy lam lanh
riéng lé

* Diéu quan trong 1a phai biét cach hoat dong cla tirng chiller trong cac
diéu kién tai khac nhau

* Chon su két hgp van hanh chiller t6t nhat cho cac diéu kién van hanh
hién tai — Bai toan t6i wu hda dong (KHONG Dé&)

45
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Trién khai diéu khién chiller bién tan
* Pay c6 thé 1a mot co hdi tiét kiem nang lwong can nhiéu vén nhung
xirng dang dé xem xét

* Hiéu suat téng thé cla hé théng Chiller cé thé dugc cai thién bang
cach thay thé cac chiller cli bang cic hé thong tiét kiém nang luong
ma&i hon - hau hét cac chiller cum mai sé cé tuy chon VFD

e Chiller VFD tan dung nhiét dd mdi trudng thap hon va tai lanh tuong
irng thap hon & nhitng diéu kién do.

* Mdy nén ly tdm tuan theo dinh luat
* Lwu lugng ty 1é Toc do
¢ COng suat ty |1é Toc do3
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Chiller bién tan

12
11 |
10

Chiller COP

& U oy N 0 W

20 30 40 50 60 70 80 90 100
Tai lanh (%)

—e— Khéng dsi  —e— Biéntan
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Cai thién hiéu suat truyén dong

* Hau hét céc b diéu khién chiller 13 bd truyén déng ddng co dién téc
dd khoéng d6i —bd AC 3 pha

* Hiéu sudt dong co nhin chung rét cao (95%) va dudng ddc tinh hiéu
suat rat bang phang trén toan bdé pham vi hoat dong

* Nhung & mirc tai rat thap (<35%), hiéu sudt déng co dién gidam manh
va COP cta chiller gidm xuéng

* Co héi chinh — Gidm s6 luvgng Chiller dang hoat déng néu tat c3 cac
may déu dang chay & murc tai thap lam anh huwdng dén hiéu suat téng
thé!
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Cai thién hiéu suat truyén dong

* C4c chiller cum mdi hién c6 tuy chon Bién tan (VFD) cho may nén

* Hiéu suat VFD cuc ky cao (99%) va quan trong hon la né mang lai loi
ich cho phia truyén déng bang cach cung cap
* Kha ndng khéi ddng mém

* Hiéu chinh hé sb céng suat

* Gidm t8c d& mdy nén lam giam luu luvgng twong ng NHUNG gidm
céng suat theo iy thira bac ba

@ i @
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Thuc hién chién lugc quan ly tai dinh

e Chi phi cdng suat dinh c6 thé trd nén qua cao tuy thudc vao chién lvoc
van hanh va quan ly hé théng Chiller

* C6 b6n céach dé quan ly nhu cau cao diém
* Trién khai hé théng free cooling/thiét bj tiét kiém nudc
* C6 thé bj han ché vé kha nang rng dung - mua, vi tri dia ly
* Trir lanh
* Nuwdc phan tang thyc té/bé trir da
* S& dung quan tinh nhiét ctia hé thdng phan phdi nwdc lanh theo
* T6i wu héa hiéu suét chiller d& giam murc s&r dung kW cla chiller dang
chay trong khi ddp (rng céc yéu cau lam mat can thiét
* Ngat chiller
 Gidm tai nha chiller/ phu thudc chu ky sdn xuat
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Cdc diém chinh / Cdc hang muc cén thuc hién

1. Cdc bién phdp bédo toan ndng lwong (ECM) cd thé duoc
chia thanh ba loai chinh: Phong ngtra, Phuc héi va Co héi

2. Viéc tinh todn tdc ddng cua tdt ca cdc bién phdp ECM, sau
dd wu tién trién khai cdc dw dn la rét quan trong.

3. Madiddnh gid ECM sé yéu cdu thu thdp di¥ liéu van hanh
chiller thuec té, théng tin thiét ké, biéu dd phu tdi, mé
phdng nhiét déng luc hoc cho hé théng Chiller

4. Mobi phén tich hé théng Chiller Ia duy nhét va khéng
¢ quy tdc kinh nghiém ndo cd thé dp dung cho tét cd

5. Strdung Phuong phdp tiép can hé théng vdi Lép ké
hoach, Thuc hién, Kiém tra & Céi tién

ot o

1& ! Global i
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Bai tap

* Phéc thao (so d6 nguyén ly) hé thong nwdc lanh tai nha may clia ban. Bao
gom cang nhiéu chi tiét cang tot dyra trén nhitng gi ban da hoc hbm nay
nhung dirng sa da vao tiéu tiét khong can thiét

e Xac dinh:
* Thiét bj cii
* Hé thdng duwong &ng tiét luu
 Né&u ra cac diém dat khong dat dwoc
* Van dé bao tri
* Hé théng duoc thiét ké ndi bd
* Pudng noi tat (bypass)
* Gida tri d&t c6 dinh
* Pong co t6c d6 khdng doi
* Xay dung mo hinh hé théng CWSAT-SI va xac dinh mét co hdi tiét kiém ndng

lvgng ma ban cé thé dinh lvong va tham chi cé thé trién khai trong hé théng
clia minh

52
149



b Giobal
.& " Gateway-
HUCMG At by

BOCoNa T

g e

CO BAN

CONG CU PHAM VI LANH CONG NGHIEP & LAM MAT QUY MO LON (CRST)
TINH TOAN HIEU SUAT BON V| & HE THONG

CONG CU DANH GIA HE THONG NU'O'C LANH (CWSAT)

CO HOI HIEU QUA NANG LUONG (EE) TRONG HE THONG NUGC LANH
MAY LANH — QUA KHU, HIEN TAI & TUONG LAI

HE THONG LANH CONG NGHIEP

MO HINH HE THONG LANH CONG NGHIEP

CO HOI EE TRONG HE THONG LANH CONG NGHIEP

NGHIEN CUPU TRUONG HOP TOI VU HE THONG CR

CONG CU PHAN MEM EE KHAC CHO HE THONG CR

HE THONG CR THE HE TIEP THEO

KET LUAN
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B0 i THUONG =T
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MAY LANH — QUA KHU, HIEN TAI &
TUONG LAI

6.1 Nghi dinh thw Montreal

6.2 Nghi dinh thw Kyoto

6.3 Hiép dinh Paris

6.4 Ban sira doi Kigali

6.5 M6i chat lanh thé hé tiép theo
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6.1 Nghi dinh thu Montreal

LM Environment | Environmentad righis and governance

(i -
UN &/ A CranAction
enviranment % e
programme |8

Who we are What we do Metworks News Events Resources @ Search

Ozonaction ; Whe we are / Aboul Monineal Profocol

The Montreal Protocol About Mantreal Pratocol
The Mantreal Pratocol on Substances that Deplets the Ozone Layer is the landmark multitateral emvironmental agreement Partners
that regulates the production and consumption of nearly 100 man-made chemicals referred to as ozone depleting

[00S). When released 1o the those rals damage the st ozone layer, Earth's Meet the team
pratective shield that protects humans and the enviranment fram harmiid levels of dhravialet radiation fram the sun
Agopted on 15 September 1987, the Pratocol is to date the anly LIN tresty ever that has been ratified every country on Earth

all 198 UN Member Siates.

The Montreal Protocol phases down the consumption and production of the different 005 in a stepewise manmner, with
weelin frabare . isdaal alt

Aot o abahlan B Asaialasid wodl Akaialnmlonn A [ A ba e Retiala € aniimbeiasTl Flndar shin feasb
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Nghi dinh thu Montreal - Thong tin chung

« Duoc thdng qua ngay 15 thang 9 ndm 1987 — dwoc moi qudc gia phé chuan
(198 quéc gia thanh vién Lién hop qudc)

* Quy dinh viéc san xuat va tiéu thu gan 100 héa chat nhan tao duoc goi la cac
chat lam suy gidm tang ozone (ODS - Ozone Depleting Substances)

* Khi duoc gidi phdng, clo tir cdc chat nay s lam héng tang ozone tang binh
luu

* Cat giam dan (Phasedown) cac chat ODS khéac nhau theo tirng giai doan véi

cac 16 trinh (time-tables) khac nhau danh cho cac quéc gia phat trién va dang

phat trién

Nghi dinh thu bao gébm cac Diéu khoan (provisions) va cac Phu luc (Annexes -

danh cho cdc nhém chat khac nhau nhu CFCs, HCFCs

* Hiép udc nay khdng ngirng phat trién (evolves) theo thoi gian dwa trén céc
budc tién mai vé khoa hoc, ki thuit va kinh té

* Cac cudc hop thuong nién — H6i déng Quan tri & Nhom céng tdc md (Open-
ended Working Group)
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Nghi dinh thu Montreal — Hoa Ky

* Viéc san xuat va nhap khau CFC bi cdm hoan toan vao nam 1996

* Nam 2010, quy dinh cha M{y cdm sdn xuat va nhap khau HCFC — R22
va R142b dé sir dung trong thiét bi mai

* Www.epa.gov/ozone-layer-protection

Hanh déng ctia Hoa Ky nham dap (rng 18 trinh loai trir ctia Nghi dinh thu Montreal

Néim Thyre hién logi trir HCFC théng qua céc quy dinh cilia Bao ludt Khdng khi Niim Phan trém cét gidm Iugng tiéu thy va
thyre hign Sach thyre hién sdn xudit HCFC so vdi mirc co s&
2003 Khing san xudt hodc nhdp khdu HCFC-141b 2004 35.0%
Khéng sdn xudt hode nhip khiu HCFC-142b va HCFC-22, ngoai trir sif dung
210 cho thiét bj duge sén xudt trudc ngay 1 thang 1 ndm 2010 a0 75.0%
Khéng sdn xudt hodc nhdp khiu bat ky HCFC nao khac, ngogi trir lam méd
s chdt lanh trong thiét bj duge sdn xudt trude ngay 1 thiang 1 nim 2020 2015 20.0%
2020 Khiing sdn xudt hodc nhdp khdu HCFC-142b va HCFC-22 2020 99.5%
2030 Khéng san xudt hodic nhap khiu bat ky HCFC nao 2030 100.0%

-Gateway o s et

it
socona N AT Py hr PN
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P by

Nghi dinh thu Montreal — Viét Nam

* Viéc san xuat va nhap khau CFC bj cAm hoan toan

* Muc tiéu va Lé trinh: Viét Nam cam két giam dan tiéu thu HCFC. Pén
nam 2030, muc tiéu la loai bd 97,5% lwgng tiéu thu co s, chi gitt lai
mét lvong rat nhod cho cadc muc dich bao dudng.

* Ti€én d6 thuc hién:Viét Nam d3 gidm 35% lugng tiéu thu HCFC trong
giai doan 2020-2024.Nam 2025, Viét Nam cat giam 50% han ngach
nhap khau HCFC. Giai doan Il (HPMP I, 2018-2023) d3 hoan thanh, do
Ngan hang Thé gidi (WB) tai tro.

* Source: https://en.mae.gov.vn/Pages/chi-tiet-tin-
Eng.aspx?ltemID=8698
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6.1 Nghi dinh thw Montreal

6.2 Nghi dinh thw Kyoto

6.3 Hiép dinh Paris

6.4 Ban stra dbi Kigali

6.5 M6i chat lanh thé hé tiép theo
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6.2: Nghl dinh thu Kyoto
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Nghi dinh thu Kyoto - Thong tin chung

* Duoc thong qua vao ngay 11 thang 12 nam 1997 — cé hiéu lyc vdi 192
bén phé chudn vao ngay 16 thang 2 nam 2005

* COng wdc khung cla Lién hop qudc vé bién déi khi hau

» Cam két cla cac nudc cdng nghiép hda va cac nén kinh té dang
chuyé&n d&i nham han ché va giam phat thai khi nha kinh (GHG) theo
cac muc tiéu riéng da thdng nhat

* Phu luc B — 37 nwdc cdng nghiép hda va Lién minh Chau Au
* Nghi dinh thu Kyoto la gi? | UNFCCC
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MAY LANH — QUA KHU, HIEN TAI &
' TUONG LAI
6.1 Nghi dinh thw Montreal
6.2 Nghi dinh thw Kyoto
6.3 Hiép dinh Paris
6.4 Ban sira doi Kigali
6.5 moi chat lanh thé hé tiép theo
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6 3: Hiép dinh Paris

Mems  ThaParisAgreamant  Process sed mesenge

Process il mastings — Tho Patki Ageanant

The Paris Agreement

What is the Paris Agreement?

WHAT IS THE PARIS AGREEMENT?
>

AND HOW DOES

IT WORK? e

11
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Hiép dinh Paris - Thong tin chung

* Dugc théng qua ngay 12 thang 12 nam 2015 bdi 196 bén tai COP 21
& Paris
* Co hiéu lyc vao ngay 4 thang 11 nam 2016
* Cong wdc khung cla Lién hop quéc vé bién déi khi hau
* Muc tiéu ca né la han ché sy ndng |én toan cau & mirc dudi 2°C - t6t
nhat la & muirc 1,5°C, so véi thoi ky tién cong nghiép
 Tac dong day dd cua slra doi Kigali c6 thé la gidm 0,5°C
* D4y la co ché& 1én nhét trong s6 tat ca cac chién luge khac nhau
e Chu ky 5 nam va ké hoach hanh déng vi khi hdu duoc coi la déng gbp
do qudc gia tw quyét dinh
 Khung minh bach ting cwdng bat dau tir nam 2024
* P&n nam 2030, cac giai phap khong phat thai carbon cé thé thuc hién
duoc trong céc Iinh viee chiém 70% luwong khi thai toan cau
* Hiép dinh Paris | UNFCCC

12
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6.1 Nghi dinh thuw Montreal

6.2 Nghi dinh thw Kyoto

6.3 Hiép dinh Paris

6.4 Ban stra dbi Kigali

6.5 M6i chat lanh thé hé tiép theo
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6.4: Ban sua d’0| Kigali

The Path from Kigali: HFC Phase-Down Timeline

”:24’.1&“.. -

14
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Ban slra d6i Kigali - Théng tin chung

* DPuoc thdng qua vao ngay 15 thang 10 ndm 2016 — héi nghi lan thi 28 cla
cac Bén

* HFC — duwoc gidi thiéu nhu 13 gidi phdp thay thé cho ODS dé hé tro loai bd
cac chat nay kip thoi

* Mt s6 HFC nay ¢6 tiém nang lam ndng 1én toan ciu (G cao - 12-14.000

* Lugng khi thai HFC duoc du doan sé tang |én 7-19% lugng khi thai CO2 toan
cau vao nam 2050

* Cac nudc thdng nhat bé sung HFC vao danh sich cac chat duoc kiém soat va
théng qua 16 trinh giam 80-85% vao nam 2040

* Viéc cat giam dau tién & cac nudc phat trién bat dau vao ndm 2019

* Cac nwdc dang phét trién s tuan theo viéc déng bang mirc HFC vao ndm
2024-2028

* Gidi thiéu vé Nghi dinh thu Montreal (unep.org)

 Chuong trinh Chinh sach Céc giai phap thay thé méi dang k& (SNAP) | EPA
Hoa Ky

15
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Ban slra d6i Kigali — Viét Nam

1994 2012 2018 St

Viét Nam phé chuég Trién khai du an Trién khai du an Giai doan
Cong udc Vienna v o 2 HPMP | (2012- HPMP Il (2018- 4 mi
bao vé tang 6-don L‘l"?-“. Uhoan o 7 nhamhdtra| Giaidoan | 2023) nhamhétro s
A . oan CFC, b - . | tieuthucosé
va Nghi dinh thu Halon doanh nghiép san | Ngung & muc doanh nghiép Viet Namphé | = . pat qay
Montreal vé cac o xuatxop loaitrir | iUthucoso | chuyénddicong |chudn Bansta loai tris dan
chat lam suy giam dansirdung |vabatdauloai | nghedéloaitrs | déibésung | i cnat HEC
tang 6-don. HCFC-141b trrcacchat | dancacchat lam Kigali theo Nghi
nguyén chat. dap HCFC suy giam tang 6- dinh thu
Ung nghia vu loai deén. dap ung nghia Montreal
2010 trir10% luong tiéu 2013 vugiam 35% luong 2019
thu co so tiéu thu co so

Q Kiém soat han ngach nhap khdu cac chat HCFC theo L trinh,
ch&m dtt hoan toan viéc nhap khau cac chat HCFC vaonam 2040

QGiai doan ngung o muc HFC tiéu thu co so trong giai doan 2024 - 2028 va
loai trir dan 6 muc 80% llucng tiéu thu cac chat HFC vao nam 2 045

16
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ODP — Tiém nang suy giam tang Ozone
Kha ndng |am suy gidm tang ozone tang binh lwu cla vat chat
Gia tri twong (ng véi gia tri 1,0 cda R11

GWP — Tiém nang gay nong |én toan cau
M6t chi s6 md ta kha ndng tuwong déi clia GHG trong viéc gitr nang luwgng birc xa so vai CO2
Théng thudng, 100 ndm dugc st dung dé tinh GWP

TEWI — T6ng tdc ddng ndéng |én twong duwong

Phét thai mdi chat lanh tryc ti€p + Phat thai s&r dung ndng lugng cla hé théng trong sudt thoi
gian sir dung

LCCP — Hiéu suat Khi hdu Vong doi

TEWI + phat thai tryc ti€p va giadn tiép lién quan d&n qud trinh san xuat va thai bé méi chat lanh
khi hét vong doi

18
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Tinh chat cda madi chat lanh

* Sy an toan
* Poc tinh
* Tinh dé chay
* Nhiét vat ly
* Diém sbi
* Nhiét do, 4p suat tdi han
* Hiéu suat lam lanh trong mot hé théng
* Ap lyc van hanh; Ty s6 nén
* N&ng suat lanh riéng
* Nhiét dung riéng
« Xt Iy diu
* Lwong nap mdi chat lanh can thiét (tuy thudc vao loai hé théng)

19
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Thudc tinh mdi trwong cia moi chat lanh

mdi chat lanh Tudi tho khi quyén*
(nam)

CFC11 4.660
CFC12 100 0,73 10.800
CFC13 640 1 6.900
HCFC 22 11.9 0,034 1.760
HCFC 123 13 0,01 79
HCFC 142b 17.2 0,057 1980
HFC 23 222 0 12.400
HFC 32 5.2 0 677
HFC 125 28,2 0 3.170
HFC 64a 6,4 0 1.300
HFC 143a 47,1 0 4.800

* Pé cap dén thoi gian mot phan tlr ton tai trong khi quyén ma khong bi phan hdy thanh cac nguyén t6 ty nhién

20
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Thudc tinh méi trwérng clia méi chat lanh
T R N

R 404A 0,0 3.940
R 407C 0 1.620
R 410A 0 1.920
500 R 0,50 8.010
R 501 0,29 4.020
R 502 0,20 4.790
R 507A 0 3.990

Céc bang dwoc didu chinh tv ASHRAE — Cam nang co ban, Chuong 29, 2017

21
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Thuéc tinh mc“)i truc‘mg ca méi chat lanh
N T

HCFO 1233zd(E) 0,071 0,00034

HFO 1234yf 0,029 0 <1
HFO 1234ze(E) 0,045 0 <1
HFO 1336mzz(2) 0,07 0 2
HC 290 0,034 0 5
HC600 0 4
HC 1270 0,001 0 1.8
R717 0

R 744 0 1

22
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Xu hudng lam lanh

Ma&i chiit lanh trang lai
R1234yf, R32, R4XX,
REXX, Hén hegp HFO, HC,

Mii chét lanh thé hé ci | Hign Mai chit lanh hin tai Mai chat lanh tu nhién
Mbi chit lanh thé h§ ci tal R404a, R4DTC,
R11, R12 v R123, R2Z vv. RA10A vv,

HFO, Loai khac

ODP - Tiém ndng suy gidm [éng ozone (Ozone Depletion Potential)
GWP - Tiém ndng ndng Ién toan cau (Global Warming Potential)

23
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Mi chat lanh thé hé tiép theo

* Hau hét trong tdm va muc tiéu dang xem xét mét cach tiép can cé hé théng

* Phuong an 1 — k& hoach chuyén d6i vdi 16 trinh GWP giam dan
+ Cung cap thdi gian cho nganh céng nghiép thich nghi

* Tuy chon 2 —thay d6i ngay lap ttrc sang phuong 4n GWP béng 0
* Thay d6i mot Ian va hoan tat qua trinh chuyén déi
* Nganh céng nghiép dang xem xét céch ti€p can “Khdng cé chiéc do nao phu
hop cho tat cd”
+ Ung dung cu thé
* Sy s3n c6 clia mai chat lanh thay thé
+ Su san ¢ clia mdi chat lanh thu hoi
¢ Mdi chat lanh tu nhién thudng 13 suw lya chon wu tién cha nganh cdng nghiép
mién 1a nd kha thi dua trén dac tinh cia moi chat lanh
* Kha nang twong thich hé théng
e Sy an toan

* Chi phi cla hé théng ma&i
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Cdc diém chinh / Cdc hang muc cén thuc hién

1. Héd cé mét sé Nghi dinh thw chinh phd da phuong duoc
phé chudn va thuec thi— bao gém Nghj dinh thu Montreal
vdi Ban stra déi, bé sung Kigali; Nghj dinh thw Kyoto vdi
Théa thuén Khi hGu Paris.

2. Viéc dinh ky kiém tra tinh trang cua cdc nghij dinh thuw nay
ciing nhw quan diém va cam két cia Viét Nam la rét quan
trong.

3. Lwong phdt thdi ttr méi chdt lanh va hé théng s dung
chung (truec tiép va gidn tiép) cé thé gép phén vao ~ 0,5°C

__ téng lvong ndng Ién toan cdu .
Nganh céng nghiép va cdc co quan quan ly dang no
lwe lom viéc dé phdt trién méi chdt lanh thé hé tiép
theo

An toan (Tinh dé chdy) Id méi quan tém chinh cta
mét sé méi chét lanh thé hé tiép theo
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CO BAN

CONG CU PHAM VI LANH CONG NGHIEP & LAM MAT QUY MO LON (CRST)
TINH TOAN HIEU SUAT BON V| & HE THONG

CONG CU DANH GIA HE THONG NU'O'C LANH (CWSAT)

CO HOI HIEU QUA NANG LUONG (EE) TRONG HE THONG NUGC LANH
MAY LANH — QUA KHU, HIEN TAI & TUONG LAl

HE THONG LANH CONG NGHIEP

MO HINH HE THONG LANH CONG NGHIEP

CO HOI EE TRONG HE THONG LANH CONG NGHIEP

NGHIEN CUPU TRUONG HOP TOI VU HE THONG CR

CONG CU PHAN MEM EE KHAC CHO HE THONG CR

HE THONG CR THE HE TIEP THEO

KET LUAN
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HE THONG LANH CONG NGHIEP
7.1 'ng dung str dung cudi
7.2 Cac loai hé théng lanh cdng nghiép khac nhau
7.3 Thanh phan chinh & Diéu khién
7.4 thang do hiéu suat hé théng
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Hé thong lanh cong nghiép la gi?

* Dai nhiét d6 13 ddc diém dé phan biét |am lanh cdng nghiép véi quy
trinh lam mat khac

* Nhiét d6 bay hoi c6 thé t&i 15°C nhwng pham vi nhiét d6 bay hoi co thé
xuéng téi-70°C
* Dudi-70°C, n6 thuwong dugc goi la lam lanh sdu (Cryogenics)

* Cong nghiép thwc pham, hda chat va ché bién chi€ém hon 75% lanh
cong nghiép

8 s @

B4 Con —— o el L e G

7.1 Ung dung st dung cudi

* Lanh cong nghiép la mét linh virc chuyén biét trong tong thé cac
hé théng giai nhiét va lam lanh trong quy trinh san xuat.

* Hau hét tat ca cdc hé thong déu dugc thiét ké riéng biét theo
yéu cau (custom- deagned? tuy nhlen ¢ac thanh phan don |é cé
'(che Ia|1 nr)m‘ng mat hang tiéu chuan cd san trong danh muc

catalog

* Cac tng dung s dung cudi (End-use) mang tinh dac thu cao va
dwoc tich hop truc tiép vdi quy trinh san xuat.

* Linh vire nay doi hdi mirc d6 ki€n thirc chuyén sau vé (rng dung va nganh
nghé cao hon nhiéu

* Cacnganh conlg nghiép cé str dung hé thong lanh thuong tiéu
ton mot phan |&dn nang lvgng cla toan nha mdy cho hé théng
nay.

* Nhiét d6 |3 yéu t6 then chét
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Ung dung st dung cudi

 Hé théng lanh 13 don vj tiéu thu ndng lvong (dién ndng) dang ké trong
mot s6 nha mdy va phan khuc cdng nghiép dac thu.

Nganh céng nghiép % tdng dién nang sir dung cho hé théng lanh
Dugc pham 7% dén 25%

Ché bién sira 25% dén 30%

Thure pham déng lanh 60%

D6 udng 20% dén 30%

Ngudn: Co quan Nang lugng Bén vimg Ireland — Nhdm Céng tac Dac biét vé Lam lanh

* Va tai day ludn ton tai mot tiém nang tiét kiém nang lwong khdng 16.

L £

& ciova s
‘. Gateway b ndeabs

L g Quic
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Chi phi nang lwgng hé thong lanh cong nghiép

* Tai nha may lam lanh 2000 kW & -20°C
* Hiéu suat hé théng lanh (COSP)= 2.0
* Chi phi dién nang di kém (R/kWh)=1,0

10,000,000
9,000,000
8,000,000
7,000,000
6,000,000
5,000,000

4,000,000

Chi phi tiét kiém (Rand)

3,000,000
2,000,000

1,000,000

6 thang 9 théng Ch ndm

165



M RN,
8 idmm @
COmG lednal® LN wOF QUOC

m kh&i dau: Nhiét phai dugc loai bo

r_D;

I'I Wi II'I L
LTI

|| i

N I“IJ i mlmmlmnn
|

TR

- 2L=;:::a,-

Ung dung st dung cudi (Cong nghiép thuc pham)

e Lam lanh so bd
* Loai bd nhiét nhanh chéng tir trai cay va rau qud mdi thu hoach trudc khi van chuyén,
bao quan hodc ché bién
 Doi hoéi ngudn nang lwgng 16n, su di chuyén lién tuc cla san pham va méi chat lam

lanh.
 Céac phuong phdp lam lanh so bd bao gom:

* Lam mat bang nwdc lanh hodc ngdm trong bon cé khudy tron
+ Lam mat bang thly lwc — sy két hop gitra nudc lanh va khong khi
¢ Tiép xuc tryc ti€p véi méi truding dong lanh — dung dich nudc mudi (23%)
* Loi ich cha viéc lam mat bang nwdc rat hiéu qua, khong that thoat nudc tir san
pham
* Lam mat khéng khi cwdng bic
* Ep ludng khong khi di qua cdc md hinh ngoan ngoéo ghép chdng [én nhau dé san
pham tiép xuc truc tiép
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Ung dung s dung cudi (Cong nghiép thuc pham)

 Cé4c phuwong phdp lam mat so bd bao gom:
* Doéng bang dang géi — da nghién min dung trong hép dung
* Lam lanh chan khong
* Nuwdc la moi chat lanh, hda hoi va lam mat
* Gidi han & 0°C

* Su két hop cla cdc phuong phap trén

* Lanh thuc pham trong ché bién rat dac thu va phai tuan thd nghiém ngit theo biéu d6 thoi
gian - nhiét do
+ MOi loai trai cay va rau qua déu cé hé sd lam lanh va thai gian 1am lanh ban phan cu thé
dé xac dinh phuong phap lam lanh so b6 s& duwoc st dung va thiét ké.

* Tu lanh bao quan thyc pham chuwa déng lanh
+ Ung dung sdy dong trong thuc pham va dugc pham

p e iE
wmg;ﬂ '-.g'a'i'l?\'.ay et %!.g in

e S sl LI 0P DU

Ung dung st dung cudi (Cong nghiép thuc pham)

* Hau hét cic san pham thuc phdm déng lanh (trai cdy, rau, thit, thit gia
cam, cd) dugc bao quan & nhiét d6 tir -18 dén -35°C

* Phuong phdp dong lanh

¢ Cap dong gid — déi lvu cudng birc véi khéng khi rat lanh lvu thdng trén san
pham

* Cap doéng tiép xuc - dan truyén véi bé mat dwoc lam lanh bang chat 1am lanh
hodc mdi chat tuan hoan

+ Ngam chat 1dng — d6i lvu va dan nhiét (phwong phap déc biét)

* Cap dong siéu tdc — doi lwu va/hodc dan truyén bang cach phun nito 1dng
hodc carbon dioxide long

* Dong lanh co hoc — loat qua trinh lam lanh sdu, sau dé la lam lanh co hoc

10
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Ung dung st dung cudi (Nganh hda chat)

* Hau nhu cdc hé théng c6 mot khéng hai
* Thiét bj c6 san trén thj treong 1a khong thé dap ¢ng duoc

* Hau hét cac rng dung van hanh theo quy trinh lién tuc, tuy nhién d6i khi van
¢4 cdac kich ban van hanh theo mé

* Cac rng dung chinh bao gém:
* Loai bd nhiét cia phan &ng téa nhiét
* Ngung tu hoi trén cao

* Kiém sodt nhiét dd/ap suat clia qua trinh dé tao thanh cac san phadm cu thé
(chuyé&n d6i monome/polyme, v.v.) va/hodc bdo quan

* Tach khi nay khdi khi khac bang héa ldng

* Tach bang cach héa ran san pham

* Kiém soat d6 4m cho sdn pham hut 4m

* Dong san pham/chat phan (rng cu thé dugc |am lanh trudc/lam lanh

11
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Cdc diém chinh / Cdc hang muc cén thuec hién

1. M@ét phén nédng lwong ddng ké cliia nha mdy cé thé duoc
tiéu thu béi hé théng lam lanh cda né — déi khi 1én tdi 50%!

2. Hé théng lam lanh céng nghiép chi yéu duwoc st dung trong
nganh thwe phdm va héa chét nhwng cé mét s6 nganh cong
nghiép ché bién cé nhu cGu lam lanh nhét dinh

Ngdanh céng nghiép thuc phdm yéu céu lam lanh trude thue phdm

chuwa déng lanh va sau dé & nhiét dé tir-18 dén -35°C dé bdo quan.

Cdc trng dung tir lam lanh d6i lwu dén lam lanh tiép xuc va cdc bién

thé vdi thiét bj chon loc cé thé cé trong cdc nganh céng nghiép ché

bién va thuec phdm khdc nhau

Hiéu sudt cta hé théng lanh céng nghiép la yéu té truc
tiép dén dén chi phi vén hanh va can dwoc qudn ly
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' HE THONG LANH CONG NGHIEP
7.1 Ung dung st dung cudi
7.2 Cac loai hé théng lanh céng nghiép khac
nhau
7.3 Thanh phan chinh & DPiéu khién
7.4 thang do hiéu suat hé théng

13
@ iom B
7.2 Cac loai hé théng khac nhau
Hé thong lanh cdng nghiép cé tinh déc nhat
Puoc thiét ké theo yéu cau riéng
TOn tai mot s6 dac diém khac biét trong cac hé théng nay
Goi tén va so sanh gitra modi hé thdng cé thé [a mot thach
thire
14
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Nhiét dong luc hoc ctia hé théng lanh

* Su khac biét c6 thé duoc dua trén:

Mai chat lanh (vi du: R22, R134a, R407C, R404A, R507, R717, R744,
HFO)

Loai may nén (xodn 8¢, truc vit, pittdng, ly tam)

«  DAan ddng may nén (dong co dién —h& hodc kin, tua bin hoi nuwéc)
Phuong phap giai nhiét (lam mat bang khong khi hodc nuérc)

Thi cdng thiét bj ngung tu va thiét bj bay hoi (b trao ddi nhiét dang
tam, dng vd, éng canh)

Loai thiét bj gidn n& (van gidn n& nhiét/dién t, 16 thoat (orifice), 6ng
mao dan)

15
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Nhiét dong lwc hoc cia hé théng lanh

* Su khac biét c6 thé duoc dua trén:

Loai thiét bj bay hoi

* Bay hoi tryc tiép - Hé théng phan chia (hai cum), lam lanh phong
lanh (chat lam mat chinh |a mdi chat lanh)

* Bay hoi gian tiép (chat [am mat trong hau hét cac trudng hop 13
glycol hodc nwdc muédi)

Thi cdng thiét bi bay hoi (b trao d6i nhiét dang tdm, 6ng v, 8ng

canh)

Cau tao chu trinh lam lanh (loai nhoé gon, doc 1ap, dan bay hoi mdy nén

c6 thiét bj bay hoi bén ngoai, mdy nén cé thiét bj bay hoi bén ngoai va

thiét bi ngwng tu bén ngoai, thiét bi ngung tu cé thiét bi bay hoi bén

ngoai)

16
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Chu trinh lam lanh co ban

* T4t ca cac loai may lam lanh khdc nhau vé co ban déu cé cung mot khai
niém — tat ca ching déu s dung cdc bd phan chinh sau:
* it nhat mét may nén
* it nhat mot thiét bi ngung tu
* it nhat moét van tiét lvu
* it nhat mot thiét bj bay hoi
* tat cd cac thanh phan duoc két néi vai duwong éng
* luén l1a mét hé théng khép kin
* tat ca déu két hop nhiét 4n cla mdi chat lanh dé tao ra hiéu &ng lam lanh

* tat cd cdc mdy lam lanh déu c6 phia dp suat cao va phia dp suat thap

17
8 emm O
Chu trinh nén hoi
Dan bay hoi
Dan ngwng
May nén
* V& mat nhiét dong luc hoc, chu trinh nén hoi lun giong nhau vé méy nén —
ngung tu — tiét lwu — bay hoi
18
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Hé thong lanh cdng nghiép phirc tap

* Hé théng nhiéu cap
* Phé bién nhat
* Hé théng nha may hoda chat
* Hydrocacbon - Ethylene, Propylene, Propane, Isobutane

* R22, Amoniac

* Hé théng ghép tang
* Amoniac (giai doan cao) / Carbon dioxide (giai doan thap)
¢ R22 (giai doan cao) / R23 (giai doan thap)

* Hé théng ngép léng
* Amoniac, R22, R134a

* Hé théng hap thu
* Amoniac - nudc

19
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7.1 Ung dung str dung cubi
7.2 Cac loai hé théng lanh cdng nghiép khac nhau
7.2.1 Hé théng nhiéu cap
7.2.2 Hé théng ghép tang
7.2.3 Hé thong ngap léng
7.2.4 Hé théng hap thu
7.3 Thanh phan chinh & Diéu khién
7.4 thang do hiéu suat hé théng

' HE THONG LANH CONG NGHIEP

20
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Hé théng nhiéu cap
* Py |a hé thdng lanh cdng nghiép phd bién nhat; né c6 thé dugc sit dung

rat hiéu qua dé dong thoi cung cap lanh, lam mat quy trinh va cung cap
nudc lanh thong qua cung moét hé théng.

* Hé thng lanh cong nghiép c6 chénh léch nhiét d6 (lift) rat cao

* Qua trinh nén duoc thuc hién qua hai hodc nhiéu cap do nhirng gidi han
vé ti s6 nén chia may nén.

* Mbi giai doan dai dién cho mot mirc nhiét do va thuwong & nhiéu muirc
nhiét d6 vdi nhiéu thiét bj bay hoi, hé théng duoc thiét ké sao cho 4p suét
trung gian phuc vu thiét bj bay hoi c6 nhiét d6 cao hon

* Hé th&ng nhiéu cip CHI st dung mot chat 1am lanh

21
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Hé thong lanh Halocarbon

* Chat lam lanh duogc sir dung - R22, R134a, R404a, R407c¢, R507
* Cac loai thiét bi bay hoi
* Dan ngap léng
* Bay hoi truc tiép
* T4t ca cac loai mdy nén
* Loai thiét bj ngung tu
* Giai nhiét bang nuwéc
* Bay hoi
* Giai nhiét gio
* Binh chtra
* BO qua lanh—loai phun, loai kin
* B3 hoi nhiét
* BO tach dau
* BO tach léng

22
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Hé théng lanh R22
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Nwére lanh cdp  Nwée lanh hai

Binh tach
dau

Thiét bj trao
ddi nhiét

Chat tai
lanh

Thigt

Thiét bj bi quy

nEUNg ty Nudc lanh  Nuéde lanh trinh

cap hai
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Y
LS Evaporator

Binh bay hai LS

Binh chira B qud lanh Nuac lanh cap Nudic lanh hai
candp

Binh tach
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==4 May nén ha ap ':..

B lam mat Lam mdt
trung gian

trung gian
s

Binh bay hoi HS lanh

R
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May nén plttong

Binh trung gian

Binh ngung giai nhiét nuoc
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Hé thong lanh Amoniac

* Loai thiét bi nguwng tu
* Kiéu 6ng vé nam ngang
* Kiéu bay hoi
* Loai thiét bj bay hoi
 Dan bay hoi truc tiép (trén -18°C)
* Cap ldng bang bom (rat hiéu qua)
* Thiét bi bay hoi 8ng vé ngap l1dng/tuan hoan
* Thiét bj bay hoi 8ng vo phun/tuan hoan
* Binh chira cao ap
* Binh trung gian

* Kiéu 6ng xoan
* Kiéu phun

* Kiém soat mirc 1dng- Phao cao ap (m6t thiét bj bay hoi), Phao thdp 4p (nhiéu

thiét bi bay hoi)
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Hé thong lanh Amoniac

* Loai may nén — rotary, pittong va truc vit
* Rotary— (rng dung cho cap nén thap hodc dé tang 4p
* Pitténg- nhé hon 75 kW
e Truc vit—1&n hon 75 kW
* Vit xodn — V, (chi so thé tich)
* Ty |& thé tich hut va thé tich xa
* Diéu khién cong suat bang van truwot, bypass va téc dé (VFD)
* Mdy nén truc vit ngdp dau — parafin hodc naphthenic, téng hop
* Dau dugc dung dé lam kin, boi tron va diéu khién van truot
* Lam mat dau béi tron bang bo trao d&i nhiét bén ngoai
* Binh chira
* BO qua lanh
* B& hoi nhiét
» BO tach dau
* Bo tach ldng

e s
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Hé th6ng |anh AmoniaC Dan ngung kiéu bay hoi

Ong lam lanh & Gia d& 6ng

Co s& ché
bién thit gia
cam quy mo
|&n

Dan bay hoi tryc tiép va thiét bi xt ly khong khi May nén truc vit

27
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Hé thong lanh CO,

» Ung dung — kho lanh, t ddng dang tdm, may lam d3, cAp dong bang
chuyén hodc dang xodn, may sy thing hoa va siéu thi

* Cac hé théng cong nghiép I&n - CO2 (cip thap) theo tdng c6 amoniac hodc
R507a

* Chu trinh trén t&i han — CO2 I3 chat 1am lanh duy nhat (hé théng nhd)

* B6 trao d6i nhiét ghép tang
* Binh ngwng CO2 va thiét bj bay hoi méi chat lanh khac
* Hé thdng 1&n: 6ng vo; tdm; tam vo

¢ Thwong mai: tdm ban; 6ng l6ng

28
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Hé thong lanh CO,

* Thiét bj bay hoi — dan lanh gié, ti déng dang tdm

* Kiém soat bang cach ngap 1dng hodc van tiét lvu dién tir
* May nén ho (truc vit va pittong)

* Chat bbi tron — dau khodang, alkyl benzen, PAO, POE, PAG
* Thép khong gi — vat liéu xay dwng wa thich cho CO2

* Nuwdc cue ky nguy hiém ddi vdi hé théng CO2 — dong bang trong van tiét
Iru, hinh thanh axit cacbonic (trén mirc bao hoa)

29
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7.1 Ung dung str dung cubi
7.2 Cac loai hé théng lanh cdng nghiép khac nhau
7.2.1 Hé théng nhiéu cap
7.2.2 Hé théng ghép tang
7.2.3 Hé thong ngap léng
7.2.4 Hé théng hap thu
7.3 Thanh phan chinh & Diéu khién
7.4 thang do hiéu suat hé théng

' HE THONG LANH CONG NGHIEP
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Hé thong ghép tang

* Hé théng ghép tang

* PO nang nhiét do (lift) Idn va/hodc cac loi ich va thiét ké hé thong khac cho phép
trién khai hai hé théng lam lanh

* Kha nang tuyét voi dé loai bo tinh trang 4p suat thap (chan khéng) &@ mdrc nhiét do
thap

* Tiét kiém thiét bi (CAPEXx)
* Loiich van hanh - chi phi van hanh thap hon
* Vi du bao gom:
* Amoniac hodc R507 hodc R404 (c&p cao) va CO2 (cap thap)

* R22 (cip cao) va R23 (cap thap)

31
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Hé théng ghép tang

Binh ngung May nén

tang cao
( Binh cao ap )
| I B qua lanh

32
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7.1 Ung dung str dung cubi
7.2 Cac loai hé théng lanh cdng nghiép khac nhau
7.2.1 Hé théng nhiéu tang
7.2.2 Hé théng ghép tang
7.2.3 Hé thong ngap léng
7.2.4 Hé théng hap thu
7.3 Thanh phan chinh & Diéu khién
7.4 thang do hiéu suat hé théng

' HE THONG LANH CONG NGHIEP
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Hé théng ngép long

* Hé théng cap dich cudng birc moéi chat 1dng véi lwu luong 16n hon luong
bay hoi thyc t&, bang bom co hoc hodc bang ap suat qua cac dan bay hoi,
sau d6 tach hoi va dua phan long con lai quay trd lai dan bay hoi.

* Thuan lgi

* Hiéu suat hé théng cao
+ Kha ndng mé& rong dé dang
* Giam chi phi vén hanh
* Nhuoc diém
* Nap mdi chat I&n
* Cach nhiét dwong éng
* Chi phi lap d&t cao hon
* Can bom co khi + bao tri
* Cang nhiéu thiét bj bay hoi thi hiéu qua kinh té cang cao
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Hé théng ngap long

* Thiét bj tiét lvu diéu chinh lvu lwong téi cac thiét bi bay hoi riéng 1é — van
tiét lwu, 16 tiét lwu (orifice)
* Ty 1é tuan hoan
* Ty |8 khéi lwong chat 1dng dugc bom so véi lugng chat 1dng bay hoi
* Ty |é ngap long
* Ty lé khéi lwvgng chat 1dng so véi lwong hoi quay trd lai binh chira

* Binh chira ha ap (nhiéu tén khac nhau)
* Tach chat 16ng va hoi
 BU dap cho hién tugng co gidn
* Cho phép du thé tich chat 1dng dé dap (rng nhirng thay d6i vé tai trong trong hé
théng

* Vach ngdn bén trong va bd tach 4m
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Hé théng ngép long
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HE THONG LANH CONG NGHIEP
' 7.1 Ung dung str dung cubi

7.2 Cac loai hé théng lanh cdng nghiép khac nhau
7.2.1 Hé théng nhiéu tang
7.2.2 Hé théng ghép tang
7.2.3 Hé théng ngap léng
7.2.4 Hé théng hép thu

7.3 Thanh phan chinh & Diéu khién

7.4 thang do hiéu suat hé théng

38
181



& dun.m

B0 N T

Hé théng lanh hap thu

* Cap Amoniac (Mbi chat lanh) va Nudc (Chat hap thu) dung trong hé théng
lanh cong nghiép
* Thanh phéan chinh
* Thiét bj bay hoi
* Thiét bi ngung tu
* Binh hap thu
* Binh sinh hoi
* Thap tinh luyén
e C4c thanh phan bé sung bao gdbm: bom dung dich, bd trao d6i nhiét moi
chat lanh, b6 trao déi nhiét dung dich, v.v.
* Thwong duoc tan dung nhiét thai trong cac nha may cong nghiép
* Hoi nuwdc dp suat thap (hodc nwdc nédng)

* Nhiét tir qud trinh sdn xuat

39
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Hé thong lanh hap thu amoniac dot nhiét thai

Thiét bj bay hoi, hdp thu & may bom
Sinh hoi , tinh luyén & b trao déi nhiét
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Hé thong lanh hap thu amoniac dot nhiét thai

SIMPLIFIED PROCESS FLOW OF WHAARP PROCESS

Weak absorbent
Vapor

Wet gas
Net/ireat gas

Sponge oil

Dung dich hip thy loing
Hai (hén hep)

Khi w'ét {chu'a xif Iy)

Khi d xif ly / Khi sach

Déu hilp thy (mang) / Diu xdp

Rectifier

Reboller

Condenser

Recelver

Flash drum

Boliems cooler

Low-pressure chiller
Intermediate-pressure chiller
Low-pressure absorbar
Intermediate pressure absorber
High-pressure absorben! pump

Low-pressure absorbent pump

Thip tinh huyin

N&i dun déy thap / Thikt b gla nhigt
lgi

Dan ngung | Thidt bj ngung ty
Binh chifa léng (cao 4p)

Binh chdp hal | Binh tich pha

B4 lam mit sin phim day

Thidt b tam lanh dp sullt thip
Thiét b 1am lanh dp sult trung binh
Binh hilp thy ap sult thip

Binh hilp thy 4p sullt trung binh
Bom dung dich hilp thy 4p cao

Bam dung dich hip thy dp thip

B0 G THUONG
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Cdc diém chinh / Cdc hang muc cén thuec hién

1.

Cdc hé théng lam lanh céng nghiép cd thé duoc phdn biét
theo nhiéu cdch nhung méi chét duoc st dung la sw phén
biét chinh — halocarbon, amoniac, carbon dioxide, v.v.

Hé théng ngdp 16ng, nhiéu cép, hé théng ghép téng, hé
théng hép thu la mét phwong phdp phdn biét khdc

3. Phén I6n cdc hé théng lanh céng nghiép dwa trén chu trinh nén hoi
nhuwng c6 mét sé hé théng céng nghiép dwa trén hé théng hdp thu

4. Cdc trng dung thuc déy nhu cGu vé mét loai hé théng nhét dinh

5. HGau hét cdc hé théng lanh cong nghiép hé tro nhiéu

murc nhiét do khdc nhau
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HE THONG LANH CONG NGHIEP
' 7.1 Ung dung sir dung cudi
7.2 Cac loai hé thdng lanh cdng nghiép khac nhau
7.3 Thanh phan chinh & Diéu khién
7.4 thang do hiéu suat hé thong
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7.3 Thanh phan chinh & Diéu khién

Thap giai
nhiét/ Dan
nguwng bay hoi

GFEPS0P (100%) a0¢

Phan phdi
Diéu khién
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Hiéu suat ndng lvong — giai nhiét kiéu bay hoi wdt mang lai COP cao

Thap giai nhiét Kiéu ngung tu bay hoi

45
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Dan ngung tu bay hoi

* M6t bé trao d6i nhiét duwgc tich hop trong thap gidi nhiét
* Uu diém
* Hé s6 truyén nhiét tuyét voi
* Nhiét d0 bdo hoa tién tdi bau wdt
* Giam chi phi bom
+ Dé dang tich hop lam mat kiéu Thermosyphon
* Nhuwoc diém
* Chi phi ban d3u cé thé cao hon (nhung phu thudc vao thiét k& hé théng)
* Van dé bam ban bod trao ddi nhiét
* Dan ngung tu bay hoi nén duoc chay hét cong suat dé tan dung bau
udt va do dé gidm do nang ap suat (lift) cang nhiéu cang tét
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May nén
* Hai loai mdy nén cht yéu cho lanh céng nghiép
* Pittong
* Truc vit
* Hé théng lanh cdng nghiép nhiét d6 rat thap s& c6 may nén ly tdm
* Piéu khién may nén tuan theo logic tuvong tu
* Diéu khién 4p suat dan bay hoi nhiét do thap bang cong suat bom ctia may
nén cap thap
* Kiém soat ap suat trung gian bang céng suat bom clia may nén cap cao
* Co ché diéu khién phu thudc vao loai may nén va cé tic déng dang ké
nhat dén nang lugng tiéu thu cla may nén
* Hiéu suat ciia may nén 13 mot thudc do quan trong khac cho hoat
dong

Tach dau

47
Cum may nén truc vit
. Dau hat

Téi dan ngung
Pau day

Mady nén
Truc vit

bong co

48
186



B0 G THUCNG

8 dugm B

Cong nghé lam mat dau
* Khi dau di qua may nén, nd nhan rat nhiéu nhiét nén tir méi chat lanh
* Lwgng nhiét nay phai duoc loai bd sau khi dau dworc tach ra khédi chat
lam lanh va trudc khi dugc bom lai.
* C6 bdn phuong phap thai nhiét
* Phun tryc ti€ép mdi chat lanh 1dng
* BO trao déi nhiét thermosyphon bén ngoai
* B0 trao d&i nhiét nudc lam mat bén ngoai
* Thém maéi chat lanh dang 16ng vao hon hop chat lam lanh/dau khi xa may
nen
* Cac nha san xuat khac nhau cung cdp céc tuy chon khac nhau
* M6t s6 tuy chon cé chi phi dau tién cao hon nhung chi phi van hanh
va giam thiéu tén that ndng suat lanh

49
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Binh lam mat trung gian

* Méi chat lanh tlr may nén
ha dp duoc dua vao sao
doé dugc hut bai may nén
cao ap

 Cau hinh t6t nhat I3 cham
mét lwvong nhd moi chat
lanh &p suat cao vao binh
lam mat dé cung cap kh3
nang lam mat can thiét.

* Cai thién hiéu qua hé théng
ma khong lam giam nang
suat lanh
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Cac thanh phan khac

* Binh ch(ra cao ap * Thermosyphon ’

* B6 qua lanh * BO trao doi nhiét maoi chat lanh
* B khir qué nhiét * B& trao déi nhiét khac

* Binh chira ha ap * Van phao/ van diéu khién

* Binh git* murc * Binh tach dau va sdy dau

* Binh tach long * V&t vang dau
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Cdc diém chinh / Cdc hang muc cén thuec hién

1. Dan ngung tu bay hoi la sw lwa chon wu tién cua co ché thdi
nhiét trong hé théng lanh céng nghiép

2. Mdy nén pitténg va truc vit Ia "c& mdy lam viéc" cta hé
théng lanh

Hoat déng non tai cén dwoc ddnh gid cén than, déc biét vi mdy nén
truc vit cé thé gdy tén hai ddng ké dén hiéu qua khi st dung van truot
dé kiém sodt céng suét.

Bién tén nén duoc xem xét

Cé mét sé hé théng phu quan trong ma hoat déng
cta chung rét can thiét déi véi hé théng lanh céng
nghiép.
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HE THONG LANH CONG NGHIEP
' 7.1 Ung dung sir dung cudi
7.2 Cac loai hé thdng lanh cdng nghiép khac nhau
7.3 Thanh phan chinh & Diéu khién
7.4 Thang do hiéu suat hé théng
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7.4 Thang do hiéu suat hé thong

 Lanh céng nghiép tiéu thu mot lwvong nang lvong dang ké,
rat phire tap va quy trinh tich hgp doi héi mirc d6 tham
dinh cao hon nhiéu dé xac dinh cac chi s6 hiéu suat

* Nhiéu hé théng lanh cdng nghiép s& hitu nhiéu mirc nhiét
do khac nhau va cac mirc phu tai khac nhau tai nhirng
nhiét do nay.

 Cac nguyén ly nhiét dong hoc co ban va nén tng van
khéng thay déi.

e Hiéu sudt cla tirtng thanh phan (mdy nén) dugc nhan manh hon
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Thang do hiéu suat nang lwvgng hé thong
* Nhiét d6, ap suat

* PO chénh nhiét do (Lift)

* Tai lanh

* COP, COSP, SCOSP

* Hiéu sudt bé trao déi nhiét

* Hiéu suat may nén

95
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Pham vi COP chung cho hé théng lanh

« Day chi la mdt so sanh cdp cao - CHi nén duoc sir dung 1am hudng
dan

* Hé théng ngung tu gidi nhiét gié
* Pham vi nhiét dé bay hoi (-15 dén 7°C)
* Pittong: 1,6 - 3,2
° Trucvit:1.9-4.2
* Pham vi nhiét do6 bay hoi (-45 dén -30°C)
* Pittong:1,0-1,5

e Trucvit:1,2-1,7
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Pham vi COP chung cho hé théng lanh

« Pay chi la mét so sanh cdp cao - CHi nén duoc sir dung 1am hudng
dan

* Hé thdng ngung tu giadi nhiét nwdc (bay hoi)
* Pham vi nhiét do bay hoi (-15 dén 7°C)
* Pittong: 2,0-5,2
e Trucvit: 2,3-6,1
* Pham vi nhiét d6 bay hoi (-45 dén -30°C)
* Pittong:1,2-1,8

* Trycvit: 1,4-2,1
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Cdc diém chinh / Cdc hang muc cén thuec hién

1. Diéu quan trong la xdc dinh thang do hiéu sudt cua tirng
thiét bj va hé théng lanh céng nghiép cu thé cua ban

2. Xu hudng hiéu suét hé théng va so sdnh cdc sé liéu vin
hanh & mure tai twong tu, diéu kién sén xuét theo mua va
méi truong xung quanh

COP, COSP ld cdc thang do dugc stt dung phé bién nhét
trong cdc hé théng lanh céng nghiép nhung hiéu suét
mdy nén ciing cé thé duwoc xem xét

Pham vi COP phu thudc vao loai mdy nén, co ché giai
nhiét, diéu kién méi trwong xung quanh, téi hé théng,
co ché diéu khién, v.v.

Khéng c6 hai hé théng nao giéng hét nhau va viéc so
sdnh gitta cdc hé théng phai dworc thue hién cdn than
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CO BAN

CONG CU PHAM VI LANH CONG NGHIEP & LAM MAT QUY MO LON (CRST)
TINH TOAN HIEU SUAT BON V| & HE THONG

CONG CU DANH GIA HE THONG NU'O'C LANH (CWSAT)

CO HOI HIEU QUA NANG LUONG (EE) TRONG HE THONG NUGC LANH
MAY LANH — QUA KHU, HIEN TAI & TUONG LAl

HE THONG LANH CONG NGHIEP

MO HINH HE THONG LANH CONG NGHIEP

CO HOI EE TRONG HE THONG LANH CONG NGHIEP

NGHIEN CUPU TRUONG HOP TOI VU HE THONG CR

CONG CU PHAN MEM EE KHAC CHO HE THONG CR

HE THONG CR THE HE TIEP THEO

KET LUAN

R EEy
EEN B

B0 i THUONG =T
g e

MO HINH HE THONG LANH CONG NGHIEP
8.1 Xem lai CRST
8.2 Tong quan vé phan mém - CoolPack

8.3 M6 hinh hé théng cdong nghiép thuc pham don
gian v&i CoolPack

Cam on: Team CoolPack; Department of Mechanical Engineering, Technical University of Denmark
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8.1 Xem lai CRST

* C4 cac phan cu thé trong céng cu xac dinh pham vi lam
lanh va lam mat (CRST) lién quan dén hé théng lam lanh
cong nghiép

« Cac ciu hdigitp danh gia hé théng lanh
* Cac phuong phép thuyc hanh t6t nhat vé van hanh
» Lap ho so va bao tri Thye hanh t6t nhat

« KHONG dinh lwong cac co hoi tiét kiém nhuwng day 1a budc
dau tién tuyét voi dé hiéu toan bd hé théng
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Nguwoi dung CRST du kién

* Nha san xuat cong nghiép
¢ Gidm déc nha may
* Ngudiquan ly tién ich
* Ky su quy trinh nha may

e Tw van nang lvong

* Chuyén gia vé hiéu qua nang lvong

* Cac chuyén gia tap trung vao hé théng
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Lay dit liéu cho dau vao CRST

* Nguébn di liéu:
* Théng tin vé thiét bi/di liéu van hanh tir:
* K§ su nha may/quan ly tién ich/bao tri
* So d6 dudng dng & thiét bj do dac
* Huéng dan hé théng CR

* Ngudivan hanh hé théng CR
* Po dong dién thuc té
* Ban sao trén may vi tinh hodc ban in cla ho so lich st

* Thoi gian du kién: 1,5 gi® (90 phut)
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CRST — Thé diém hé théng CR — Lanh cdng nghiép

cshare O Comments

B P ERE ey 08

Condtionsl fomites Cel | imert Deee format Sorts Fmdt | D
Formatting = Table~ Shles = - = & Cless = Tiker~ Select= | Anshvn
styies celn fueng anairiny -
Dan 5
A A R
0
1
m
a6
42
45 4 |Dayou manitor g op
7 [1} Retrigarant auslet tamperaturs e o
0 1] Ambierit i wet bulb temperature o5 5
=3 (i} Evaporative condenser water chaméstry Yes 1
=7 s [pa you see an evenly in your ca ? res 10
260 & |Menw close s Fhes vt | Within 5to 10"C 1
264 7 |bo e J— Vs o
87,
o T
23 1 L b Yes o
o 2 |Boyou high g res o
s 1 | yau manit or coling rees 1
e 4 |00 you have HMWMNMIII‘wlk namms? [N w
p % |are the  users that flow? ves o
288 & |amethe g
pom ater flow snd than design Don't Know 0
E1 llr] mllmmwmrdnnﬂmmln it dP hagher than design d® Mo w
Veaiona. | Backron ; M@ T
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MO HINH HE THONG LANH CONG NGHIEP
8.1 Xem lai CRST
8.2 Tong quan vé phan mém - CoolPack
8.3 M6 hinh hé théng cdng nghiép thwc pham don
gian vdi CoolPack

@ dam B
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8.2 CoolPack / CoolTools

Phan mém cé thé tai xudng mién phi tir www.ipu.dk

e Technical University of Denmark

CoolPack duoc phat trién bat dau tir ndm 2000 va tiép tuc
duoc cap nhat, sira d6i cho dén gan day

CoolTools (phién ban beta) hién |a phién ban hién dai cla
CoolPack

DAy la cidc chwong trinh mé phong dé danh gid COP thuc
té chia cac hé thong lanh khac nhau

Nhirng cdng cu nay sé gitp dinh lvong cac co hoi tiét kiém
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Phién ban CoolPack 1.50

@ I CoofTocds: Cycle analyss | Cooll ook Design | CoslTosks Evausion | Cod | Dynamic |
& B = : :
T
. - — =
CoolPack -
Collection of Simul
(CoolPa . - — i ysed for designing, dime 3
Tuy chinh cau hinh giao
(The sinf dién phan mém hix categories Cac tab luira chon chuong
get an - g on its Tool trinh tinh o
o Toolbar starts the individesl progrome. rinh tin ann riéng trong
description of CoolPack and several CoolPack sxercises can be phan mém
English versions). i you received CoolPack on CD.rom you can find the an

(Reader formaf) in the folder "Documents™ on the CDsom. The can also be downloaded from our
(homepage on fwww. olditu.dk CoolPack).

The CoalPack program is fiee waie. it may be distriibuled freely - but we kindly ask all new users to reqister by sending
us an ¢ mail (CoolP ackieldiu.dk). This will also make it possible for us to send out newsletters and inform about
[program updates. il you have comments about the program, find bugs or have ideas about improving the models/create

inew models we would appreciate if you would send us an e-mail (CoolPackiet.diu.dij or a fax (+45 45 935 215) =
[The Danish Energy Agency (www.ens.dk) finances the development of CoolPack.
DISCLAIMER:

o have done our bes! to make the programs in CoolPack a8 robust, emor free, relevant and 43 easy 10 use as potsible Howirver

we can not guarardes that emors = the programs do nol esse! - neither can we prevent the programs frod g used m ways that
wire not indended or used for 1 beyond the lmaations of the underdymng smulation models. We cmlr:o.-e'aro not sccept
any legal respondibalitien for ¢ wences arsng from the use of resulls calculated with CoolPack The user is adweed 1o evaluste

he resclts Iuruuqu, before they are uted :I

& z;::e:a,- @
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Phién ban CoolPack 1.50

* Tién ich
* biéu d6 P-h
* s0dbT-s 45 moi chat lanh bao gdm dong R400 va R500
* 50 do H-s
* Pac tinh nhiét déng ciia méi chat lanh bao hoa va qud nhiét
* Bang tinh chat nhiét vat ly
* Biéu d6 dic tinh khéng khi 8m
* May tinh moi chat lanh

* N6 cd thé rat hitu ich trong linh vuc tinh todn diém trang thai ngay lap tirc,
thu thap di¥ liéu, v.v.
* Mbi chat th& cap dé truyén nhiét
* M4y tinh cho méi chat th&t cdp — déc tinh lwu chéat, tinh todn gidm ap suét

10
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Phién ban CoolPack 1.50

' Chirc nang | NGt va bidu twong
: Quay lai clra s6 so db chinh - A
- Tinh toan, twong dwong véi phim F2 | m
| Leu dev liéu dau vao vao tép BR -SAvE-
_' Tai dir liéu dau vao tir tép | B -LOAD -
- Kich hoat chirc nang trog gitp | 7 -HELP-
_' Chuyén dén ctra s6 so dd phu véi théng sé chu trinh | s |
‘ Chuyén dén clra s so dd phu véi cac phép tinh bd | Auiay |
tro
' Chuyén dén clra s so dd phu véi tdng quan vé cac | S e

diém trang thai (state points)

*" Global
g Gateway-

B0 G THUCNG

Phién ban CoolPack 1.50

@ CoolPack
File Settings Options Help
2 2 B Fefigerslion Utiites  CoolT ocls: Cyele Anlysis | Coall ools: Desian | CoolTools: Evaluation | CaplTaok: Auwiar | Dynamic |

=0 008 BB ESEEE

CoolTools: Cycle Analysis

ONE-STAGE CYCLES:
. DX evaporator
. Flooded evaporator

TWO-STAGE CYCLES:

+  DXevaporators, one-stage compressors

DX evaporators, liquid injection in suction line, one stage compressors
DX evaporators, liquid injection in suction line, fwo-stage compressor
Flooded evaporators, open intercooler, one-stage compressars
Flooded evaporators, closed intercooler, one-stage compressors

COMBINATIONS OF ONE-STAGE CYCLES:
. Twao separate cycles, subcooling of liquid for low temperature cycle
. Two-stage cascade system

TRANSCRITICAL ONE-STAGE CYCLES:
. DX evaporator with CO2 as refrigerant

TRANSCRITICAL TWO-STAGE CYCLES:
= DX evaporator with CO2 as refrigerant, no intermediate load
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Phan tich chu trinh

EE§ £ES Distributable C:\program files (x86)\coclpackieescaoktaols\pack_T.exe 1. Tool C1 - [Diagram Window]
B File Edit Search Options Calculate Tables Plots Windows Hel

Calculate

B Save inputs Qsgix: 0 kW] e
__ Load inputs | e e / T,: 139.9°C] I
Tyt 330[°C 3 9
— Qc:1281 (KW Te:350[°C]
B Print Ts: 33.0[°C Ty: 138970
Cycle Spec.
St W 2853 W)
m: 0.9044 [kgis]
Qg : 1000 [KW] Te:-10.0°C1 o
e Xg: 0.16 [kgikg] / T2 50[C)
00 um
Ty 5.0[°C]

13
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& CoolPack

File Settings Options Help

5 & t Refrigeration Ut\litiesl CoolTools: Cycle nalysiz | CoolTools; Design CoolTools: Evaluation | CoolT ools: Auxiliaryl Dynam_ic:l
F B Yas

w oo RHED

CoolTools: Evaluation

ONE-STAGE SYSTEMS:
. DX evaporator, constant compressor capacity
e DX evaporator, step-wise variable compressor capacity

* Muc dich cda phan nay |a md hinh héa hé théng lanh cang chat ché cang tét.
* Thuc hién phan tich hdu qua “néu-thi” vé nang lwong va kinh té

* Trwong hgp co s

* Thay d6i thong s6
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Danh gia
Eﬁ EES Distributable C\program files (x86)\coolpackieescooltools\pack 8.exe 1. Tool_E1 - [Diagram Window]
ﬁﬁ\e Edit Search Options Calculate Tables Plots Windows Help

Calculate

Save inputs

Load inputs

? Help
& Print

Changes

State Points

& o

B0 G THUONG

Te:-5.0[°C] T,:-50[°C] Ty:-50[C] T,:86.2[°C]
SGHX COMPRESSOR

O suctonune @ 1) 2]

VT W 1000.00 [kW]
Qsppx: 0.0 kW] m:16.575 [ka/s]
EVAPORATOR CONDENSER
Te:-10.0 [°C] Te 1350 €]
Qg : 2725.34 [KW] Qe : 3625.34 [kW]
=) l
X5 :0.24 [kgikg] Ty4: 33.0[C) Ty: 33.0[°C]

All values in this window correspond to the original situation as defined in the process diagram window.

REFRIGERANT : R22 COP: 2.725 COP*: 2.725 TcARNOT:

Panh gia

& o

B0 G THUONG

]ﬂ EES Distributable C:\program files (x86)\coolpack\eescooltools\pack_B.exe 1. Tool_E1 - [Change of parameters]

EE§ File Edit Search

Options  Calculate  Tables Plots  Windows Help

[ CHANGE OF PARAMETERS: CONSEQUENCES FOR ENERGY AND ECONOMY

CHANGE OF PARAMETERS
CRANGES ON SECONDARY SIDE DF EVAPORATOR

Reduction of QE [l @ Temperature of fiuid on secondary side is increased by [K]
Isentropic efficiency [ [0] CHANGES ON SECONDARY SIDE OF CONDENSER
Evaporator UA-value [%]: [0

Condenser UA-value %] : [0]

Ambient temperature for condenser is decreased by [K]

ENERGY

Hours of operation [h] :

Savings: 105790 [$]

Qe W CoP | T Tc Change of compressor capacity : -8.58 [%] |
kW] W) &} el ]
pﬂ!ﬂ}lﬂ 2725.34 1000.00 2.725 -10.0 350
New 272534 879.23 3.100 -8.0 327
% Ciﬂllﬂﬁ 0.0 121 13.74 - -
ECONOMY
Cost of one kKWh Savings : 1,058E+06 [KWh]

Caicuiate.

Print ' % Help ” ar Home l State Points l Process ” COP: 2725 COP*: 2.725
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Danh gid — Cong suat may nén theo tirng budc

Eﬂ EES Distributable C:\program files (x86)\coclpack’eescooltools\pack_B.exe 2. Tool_E2 - [Process Specification]
EE§ File Edit Search Options Calculate Tables Plots Windows Help

|.PROCESS SPECIFICATION FOR PRESENT SITUATION |

EVAPORATOR CONDENSER

[ evaporating temperature (T ) 1c) +] ATanGE [ candensing temperature (7¢ | 1 ~| ATgc [K1:
Temperature of air or water entering evaporator [°C] : E Temperature of air or water entering condenser [°C] : @

Ten: AOOCC] peq: 3540MKPal )y ne . o712 powng || Toat S8OLCT poa 135400KPal ) oy 362 580 ik
Tegp: 5301°C1  peg: 416.5[KPa] Teg: 307FCI peg: 1214.0 kPa]

NOTE: Evaporating pressure = suction pressure NOTE: Ci ing p! = di ge p

SUCTION GAS HEAT EXCHANGER (SGHX) REFRIGERANT

[ Wo schx:

Tya: 3300CI nir: 0.00 [ Rz v

Qe p: 272534 [KW] 1 : 1658 [kgis] 4000.000 [m®h]

10,800
2000400 fmm] " H

ms: 0.572[] Wi 1001 [kW] Wy : 461.1 [kW]

Capacity [%] : 1000 Vpa: 5000 fm’ih] Relative operation time [%1: [50]

D

: 3
Vp,g: 2501 [m7ih] Relative operation time [%]: 50

SUCTION TEMPERATU!

ATsy st Kl ATgy g does not

Calculate 2 Print ] ? Help " {2} Home {State Fuinls‘ Changes ” COP: 2.724 COP*: 2.724
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Danh gid — Cong suat may nén theo tirng budc

Eﬂ EES Distributable C\program files (x88)\coolpack\eescooltools\pack B.exe 2. Tool E2 - [Change of parameters]

ﬁ File Edit Search Options Calculate Tables Plots  Windows Help

| CHANGE OF PARAMETERS: CONSEQUENSES FOR ENERGY AND ECONOMY
CHANGE OF PARAMETERS

CHANGES OF COMPONENTS [+11 CHANGES ON SECONDARY SIDE OF EVAPORATOR
Reduction of QE % |E| Temperature of fiuid on secondary side is increased by [K] : @
Isentropic efficiency [41: [0] CHANGES ON SECONDARY SIDE OF CONDENSER

Evaporator UA-value [%] : |
B EI Ambient temperature for condenser is decreased by [K] :
Condenser UA-value [%] : |E|

ENERGY
WEIGHTED AVERAGE OF A+B AND CONTINUOUS OPERATION WEIGHTED AVERAGE ("A+B"- PRESENT AND NEW SITUATION)

Qe w Cap. cop Te Te Qe Cap. | COP Te Tc

kW] | kW] %1 o rcl [cl kW] | [kN] bl 5 [°Cl el

E 100.0 -10.00 35.00 - % 100.0 -10.00 35.00

AsB 2194 | 7308 | " |30z | o | o ||Presentassf 2104 | 7308 | ) 3002 | | L

Continuous| 2194 | 7026 | 728 | 3423 | 766 | 3280 || NewasB | 2194 | 6386 | 914 | 3436 | BO0 | 2270

459 -3.32 28.57

% Change 3.86 4.02 % Change 1252 14.44
ECONOMY

ENERGY COST AND HOURS OF OPERATION [ ANNUAL SAVING WITH NEW PARAMETERS | ANNUAL SAVING WITH CONTINUOUS OPERATIONS

Cost of one kKWh : 15 'i Savings: 807964 [KWh] Savings: 247397 [kWh]

Hours of operation [h] : Savings: 80796 [$] Savings: 24740 [$]

| Calculale] 2 Print ] 7 Help “ {a} Home J Process i State Points ” COP; 2724 COP*: 2.724
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Phu luc — So sanh chi phi vong doi

8

B0 G THUONG

Eﬂ EES Distributable Chprogram files (x88)\coolpackieescooltools\pack_7.exe 3. Tool_A14 - [Diagram Window]

B File FEdit Search Options

Calculate  Tables

Plots  Windows Help

< Global
'—Gateway-

@

LIFE CYCLE COST
‘ calculate  —_m—_— r0rm—-r—rm—rreo—b—]— ———-»r -
Interest rate [%] : E Select currency: |USS -
Save inputs
e | Inflation rate ﬁ-} Effective interest rate : 1.96 [%]
B Rseidla il
7 Help MIEHA SYSTEM B
Print (:estufeg_umnmt [uss] 50000 65000
Cost of installation uss]
Total initial cost [uss$] 62000 79000 |fotalmtialcost =~ = |IUSSI| 62000 | = 79000 | Difference: 17000[Us$] |
r sYsteMA | _ systems__ | 1 SYSTEMB.
Euevmmwmwm [kwh] | 17500 12500 at - [USS$KWR]
Costof energy uss$1 1750 1250
Cost of maintenance I“Si’l
|fotalannuaicost =~ |Mus$I| 6750 | = 5250 | Difference: 1500[us$] = | [uss$] 6750 5250 Difference : 1500 [US$]
System life time [Years] : @
i 7”‘:" SYSTEM A SYSTEMB_
fechenal Enginesing || payback time [vears]| 0.0 11.3
TeohrcalUniverst By
of Denmark PV of annual operating cost | [US$] 71556 55654 Difference : 15901 [US$]
‘WVersion 1.48 = - =
TOOL A 14 Life cycle cost Us$] 133556 134654 Difference : -1099 [US$]

& i mm

B0 G THUONG

19

@

MO HINH HE THONG LANH CONG NGHIEP
8.1 Xem lai CRST

8.2 Tong quan vé phan mém - CoolPack

8.3 Mb hinh hé théng cdng nghiép thuc pham don

gian v@i CoolPack
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8.3 CoolPack 1.50

* CoolPack sé& duoc trinh dién tryc tiép va cac chirc nang duoc
lam noi bat trong khi lap mo hinh hé thong

* M6t hé théng lam lanh don gidn (va nhd) trong nganh thuc

pham dang duoc |y lam vi du

e Mbi chat lanh 1a Amoniac (R717)

* Hé thdng ngép |6ng vdi hai mirc nhiét do

* Ca giai doan ha ap va giai doan cao ap déu yéu cau cong suat lam lanh 200
kW mai giai doan

* Céc hiéu ng hé théng — lam mat phy, tdng nhiét duwong hit, hiéu suat
dang entropi, v.v. — dugc xem xét va cé thé duoc stra doi/cai thién

* Van dé hoi tu va gia tri du doan ban d3au rat quan trong

@

e

2 Global
" Gateway-

g e

B0 G THUCNG

Hé théng lanh cdng nghiép thuc pham

EE] EES Distributable Ci\program files (x86)\coolpack\eescooltools\pack 2.exe 4. Tool_C5 - [Cycle Specification]
@ File Edit Search Options Calculate Tables Plots Windows Help

TEMPERATURE LEVELS PRESSURE LOSSES REFRIGERANT

HS: Teus [“CF ,m Aps us [K]: A"”—-Ls[m: S 3

LS:TELS["CI: Im_;l AI’DL,HS[KI: %Lylsm:
TelPCl: ATg[K]:

CYCLE CAPACITY

HS: [Cosling capzcity Qe o8] 7] Qe us: 200.0 kW] Mys: 0.390 [Kgis] Vsps: 6045 mm)

LS: [Coaling capacity Ge o kW] 7] Qg5 2000 W] myg: 0158 [kgls] Vsis! 706.0 [mh]

COMPRESSOR PERFORMANCE

HS: Ilsemlopic efficiency s 111 Li Tys st 0.700 [1 Wyt 1208 (kW] Wygp: 1671 (kW]
i TOT - -

LS: Ilsemloplc efficiency msos -] LI Wys,Lst 0.700 [ Wis: 344 [KkW]

COMPRESSOR HEAT LOSS

HS: [Heat lass tactor 1g 4, %] - Taus: 1000 Ty: 129.0 [C) Quossps’ 129 kW]

LS: [teat loss factar fgus ] - faus: 10.0[%] Taq: GOATC] Quosss: 4 kW]

SUCTION LINES

HS: IUnuse!u\ superheal ATy s ns [K] ﬂ {')5L‘ﬂ5: 1051 (W} Ty: 0.07°C] ATgy g ps: 1.0[K]

LS: [unusetul superneat ATsn s 15 1K1 7| Qgy s 53811 Taa: -3350CH Algysrps® 150K

Auxiliary | State Pnimxim:m COPfug: 3359 COPr g 6510

Ealculalel P.im [ 7 Help |

21
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Hé thong lanh cdng nghiép thuc pham

Eﬂ EES Distributable C\program files (x86)\coclpack!eescooltools\pack_2.exe 4. Tool_C5 - [Diagram Window]

B File Edit Search Options

Calculate Tables Plots  Windows Help

CYCLE ANALYSIS

Load inputs

? Help

...Cycle Spec.

State Points
Auziliary

'O-STAGE CYCLE

Calculate ||

Te: 350 [FC]

Ty:340 [vi/
©

Ty 129.0 FC]

Meire s - 0-192 kois]

) e

W Ty :-10.0 PC

le

Wyg: 125.8 [KW]

Neirghs t 1.250H o

e X5 016 [kglkg]

Meimcs: 0181 Thots]
0 [k

Ogs: 2 TeLs: 1[°C] Q

v

© xcommoka  ncpesiizon E [\I

Tyat -335 [C]

COP*y - 3.359 NcarnoTHS S 007
REFRIGERANT: 7717 cop: 2452 " S
: COP*| g2 5833 Nearnorst 001

d < Global
3' "« Gateway -
B0 et THUONG At by

Hé théng lanh cdng nghiép thuc pham

Eﬂ EES Distributable C:\program fi

les (x86)\ coolpackieescooltoolsipack_2.exe 4. Tool_C3 - [State Points]

ﬂ File Edit Search Options Calculate Tables Plots Windows Help
STATE POINTS
| TEMPERATURE | PRESSURE 'ENTHALPY DENSITY -
STATE POINT[—— ! == A
] rc [kpa] Ikdikg] Tkg/m’]
HIGH PRESSURE 120.0 13617 17292 73 Pormmum = [Pz P13
129.0 1353.9 1729.4 7.2 Pormmum : 353.9 [kPa]
34.0 1353.9 3454 588.9
2 Tsar,ormmum 5.1 [°C]
INTERMEDIATE -10.0 280.9 3454 i = o (b pa]: 4718
PRESSURE ressure raf 1) 4719
G - -10.0 290.9 1332 651.9 1
Pressure ratio 1 :3.189
0.0 200.8 11738 7 Sl
10,0 200.9 14341 24 Ta5: 1036 °C)
9.0 2885 1436.8 24 Taw: 141.8[°C)
60.4 2903 15981 1.8 Tigys: M1.50°€C)
60.4 203.3 1598.0 18 T‘M‘W: 70.0 [*C}
LOW PRESSURE _35.0 92.9 1332 - Ta Is the temperature of the
350 929 213 583.4 discharge gas assuming reversible
and adiabatic compression
-35.0 929 11233 &
I o e w Ty Is the temperature of the
discharge gas assuming real and
-33.5 92.0 1402.2 0.8 adiabatic compression
Calculatel & Print I 7 Help ] {fHome || Cycle Spec. Augiliarg ]r‘c&l’: 2452 COPYyqz 3350 COP'{g: 5833

23
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Hé thong lanh cdng nghiép thuc pham

E&{ EES Distributable Ci\pragram files (x86)\coolpack\eescoaltoals\pack_2.exe 4. Tool_C5 - [Auxiliary calculations]
B§ File Edit Search Options Calculate Tables Plots Windows Help

[AUXILIARY |

VOLUMETRIC EFFICIENCY

HS: [Velumetric etliciency muouss 11 v Torus: 07001 Vsps: 6045MmM]  Vpyug: 8535 [m°m]
LS: |Volumetric etticiency moy 1117 ot st 07001 Vst T06.0 (mm) Vps: 10086 [m°Mm]
UTILIZATION OF DISCHARGE GAS SUPERHEAT FOR HEATING OF WATER
. : . 3 : .
ITemperalu:e increase ATy aer [K] ;] ATwarer: 20.00 9 Vinrer > 4.4 [mih] Comsidtatim
Toups.ours 1290 [°€] Te: 350 °C)
Wates in the desuparheating hest exchanger can only be hested to discharge tempersture TouusouT.
Qg in the main diagram window includes both the hest load for and of
ENERGY CONSUMPTION
Hours of operation [h] : Energy consumption : 1429173 [kWh]

PIPE DIMENSIONS

145.2 State Point#1
158.0 State Point #13
760 State Point#2
955 State Point#14
: 378 State Point #4
uid line 227 State Point #6

Calculale[ 2 Print [ ? Help i{ fai Home [ State Points H Cycle Spec. ||[COP: 2457 COPfyg:i059  COPYg: 5017

25
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Cdc diém chinh / Cdc hang muc cén thuc hién

1. CoolPack 1.50 la phdn mém téi xuéng mién phi cia
Technical University of Denmark (Department of ME)

2. N6 ¢ khd néng rét manh trong viéc mé phéng cdc hé théng
lanh céng nghiép va cho phép chay mé phong van hanh ¢
trang thdi én dinh.

NG dé xdy dung thu vién gém 45 méi chét lanh c6 thé

duoc truy cdp théng qua menu kéo xubng va giao dién

cta phdn mém cuec ky thdn thién vdi ngudi ding.

CoolPack dworc chia thanh nhiéu phdn va phén phu dé dé

st dung va cung cdp su so sdnh vé ndng lwong va chi phi

CoolTools sé la phién bdn mdi cho tdt cd cdc mé hinh
va thudt todn CoolPack
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CO BAN

CONG CU PHAM VI LANH CONG NGHIEP & LAM MAT QUY MO LON (CRST)
TINH TOAN HIEU SUAT BON V| & HE THONG

CONG CU DANH GIA HE THONG NU'O'C LANH (CWSAT)

CO HOI HIEU QUA NANG LUONG (EE) TRONG HE THONG NUGC LANH
MAY LANH — QUA KHU, HIEN TAI & TUONG LAl

HE THONG LANH CONG NGHIEP

MO HINH HE THONG LANH CONG NGHIEP

CO HOI EE TRONG HE THONG LANH CONG NGHIEP

NGHIEN CUPU TRUONG HOP TOI VU HE THONG CR

CONG CU PHAN MEM EE KHAC CHO HE THONG CR

HE THONG CR THE HE TIEP THEO

KET LUAN

n& < Global
‘. Gateway
THUONG. At by

0 cn

g e

MOt s6 bién phap giam tiéu hao nang lvong
cho lam lanh va ndng cao hiéu suat hé thong

*  Giam tai lanh

* Tang nhiét d6 bay hoi

* Gidm nhiét d6 ngung tu

e T6i wu hda diéu khién mdy nén

* Kiém sodt quat hiéu qua

¢ S dung nhiét thai — thu hdi nhiét

e Trdnh va slra chira ro ri

205
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Cau hoi quan trong nhat: Lam thé nao chuing ta cé
thé xac dinh chinh xadc murc tiét kiém nang
lwong/chi phi?

* Phuong an 1: Do luvong trudce va sau khi thuwe hién )
* Tiét kiém “thuc sy” 3 21 r}_’-n-

¢ T6n kém va mat thoi gian

e Cach 2: St dung céng cu phan mém dé tinh murc tiét kiém ly thuyét
* Giai phap nhanh chéng
 Co s tét cho quyét dinh
K&t qua chi mang tinh Iy thuyét

@ domm @B

B0 i THUONG =T

g e

CO HOI HIEU QUA NANG LUONG TRONG HE THONG
LANH CONG NGHIEP

9.1 Giam tai lanh

9.2 Toi wu héa diém dat nhiét dé bay hoi

9.3 Toi wu héa ap suat thiét bj ngwng tu / Piém cai
dat van hanh

9.4 Van hanh mdy nén

Cam on: Team CoolPack; Department of Mechanical Engineering, Technical University of Denmark

206



@ iom @

o o w1 ol
stctns T . -die— N

9.1 Giam tai hé thong lanh

+ Tailanh |3 “ngudi dan dau” va hé thong 1a “ngudi theo sau”

* Giam tai hé théng truc ti€p lam gidm murc tiéu thu nang lugng,
chi phi van hanh va phat thai khi nha kinh

*  Gidm tai c6 thé nang cao d¢ tin cdy cla hé thng va ciing cai
thién kha nang dy phong va nang suat lanh san co

e Giam thiéu tai lanh va sau d6 cai thién van hanh

* MOt so bién phap giam tai dyoc dé cap trong phan nay va murc
tiét kiem dwoc dinh lwgng bang Coolpack

8 dnmpm @

ey it o
B4 Ctwa UG T . -die— N

Giam tai hé thong lanh

* Tat nhitng noi khong st dung — nha kho, ti dong, tl lanh — va phong cap
dong sau khi khéng sir dung trong thai gian dai/mua

* Gidam tai nhiét do nhiét d6 sdn pham gay ra
* Hoat dong lwu trit
* Hoat déng di chuyén

* Danh gid qua trinh lam mat trudc khi bado quan — khdng khi xung quanh,
nudc lanh/glycol

* Thuyc hién cac thay déi tirng budc (ly twdng |a tuyén tinh) d&n mirc nhiét d6 thap
nhat

* Gidm thiéu sy xdm nhap cda khong khi tir clra, dudng déc, bang tai, v.v.
* Pam bao kin hoan toan
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Giam tai hé thong lanh

* Cai thién kha ndng cach nhiét cla vo tda nha — kiém tra vat liéu, do
phat xa, ro ri
* Gidm nhiét hap thu qua clra
* Cai thién kha ndng cach nhiét ctia vo

* Giam hoat dong cla con nguoi, anh sang va may maoc trong khu vuc
lanh
* Giam nhiét dau vao cta con ngudi
¢ Giam nhiét dau vao cla chiéu sing
¢ Giam nhiét dau vao clia may mdc
* T6i wu héa méy sudi khung quy dinh

* T6i wu hoda viéc kiém sodat bd dién tré xa bang theo nhu cau

L £
& ciova s
‘. Gateway b ndeabs
COM wdna® LK WO

B0 Gl THUCHG Fmd by

g e A e

Hé théng lanh cong nghiép thwc pham

* Gidam tai lanh tang thap thém 75 kW (tlr 750 kW xuéng 675 kW) va tang tai lanh
tang cao thém 75 kW (tlr 1.000 kW 1én 1.075 kW)

* Mrc s&t dung nang lwvgng cla truong hop co ban — 686,4 kW

* Mrc st dung ndng lwgng cua trwong hop mdi— 670 kW

* Tiét kiém nang lvong — 16,4 kW

* Tiét kiém nang lwvong hang ndm ~ 144.000 kWh (dwa trén 8.760 gi& hoat ddng)
* Tiét kiém chi phi hang ndm ~ 144.000 R (dwa trén 1 R/kWh)

* D3y |a trudng hop thuce t€ hon trong cong nghiép va cd thé |a budc dau tién dé toi
wu hda va giam tai lanh tdng thé cla hé théng.
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Cdc diém chinh / Cdc hang muc cdn thuec hién

1. T4i hé théng lanh céng nghiép la yéu té truc tiép duy nhét
anh huéng dén chi phi ndng lwong

2. C6 mét sé co hdi dé giam tdéi hé théng lam lanh nhuwng tét
cd ching déu doi héi xtt ly ky luéng

C6 moét sé co hbi dé gidm tai lanh céng nghiép dwa trén hoat déng
phu tro' va con ngudi — ddy ld nhitng muc tiéu dé thurc hién
Viéc si¥ dung phdn mém nhuw CoolPack cho phép Ip mé hinh ly thuyét

va mure dinh lwong dé tiét kiém
/\'j

Cudi cting, viéc phén tich phén doan cé thé duoc thuc
—

hién vdi so d6 phu téi chi tiét hon va diéu kién méi
truong xung quanh

9
8 cmopm @
CO HOI HIEU QUA NANG LUONG TRONG HE THONG
LANH CONG NGHIEP
9.1 Giam tai lanh
9.2 T6i wu héa diém dit nhiét dd bay hoi
9.3 Toi wu héa ap suat thiét bj ngwng tu / Piém cai
dat van hanh
9.4 Van hanh mdy nén
10
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Nhitng yéu t6 chinh anh huwdng dén hiéu qua
cta hé théng lanh?

* Nhiét do bay hoi

* Nhiét d6 nguwng tu

* DO sut ap:
e dudng 6ng va van
> bd trao d6i nhiét

* Luu lvgng thay d6i cia:
¢ chat I6ng (nudc, nwdc/glycol, nhitng chat khac)
* hoi va khi (khdng khi, méi chat lanh)

 Hé théng diéu khién (chat lvong thiét ké diéu khién)

* Dich vu va bao tri

11
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9.2 T6i wu hda diém dat nhiét do6 bay hoi

* Gidi han nhiét d6 bay hoi nén duoc tdi wu hda
e PGivdi cac san pham khac nhau
*  Phan loai san phdm theo murc nhiét do
*  Gidi han nhiét d6 cho phép
e Nhiét d6 bay hoi c6 anh hwdng dang ké dén
e Srdung nang lugng va hiéu qua
e N&ngsuatlanh
e Cdc yéu td khac dnh hudng dén nhiét do bay hoi
e B0 trao d&i nhiét bi ban — bén trong, bén ngoai
e Van dé vé ludng khong khi

*  Van tiét lvu dién t&r

12
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Hé théng lanh cong nghiép thuwc pham
* Tang nhiét dd thiét bj bay hoi & giai doan thap (tir -35 °C 1én -30 °C)
* Mtrc st dung nang lwong cla trwong hop co ban — 686,4 kW
* Mtrc st dung nang lwong cla trwong hop maéi— 648,6 kW
* Tiét kiém nang lvong — 37,8 kW

* Tiét kiem nang lvgng hang ndm ~ 330.000 kWh (dwa trén 8.760 gi®» hoat déng)

Tiét kiém chi phi hang ndm ~ 330.000 R (dua trén 1 R/kWh)

* MUrc tiét kiém nay gan nhu tuong duong vai viéc gidm 10% tai & giai doan
thap!

13
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Cac co hoi cai tién khac
e Thuwdng xuyén vé sinh bd trao d6i nhiét dan bay hoi

* P8i vai cac irng dung nhiét d6 thap trdnh dong bang dan
 Can dic biét chd trong dén dd kin khi
* Clra cling phai dong m& nhanh

* Tim ra nhiét d6 cao nhat c6 thé can thiét dé dap rng tai ma khong lam giam
chat lugng

* Dya trén cac &rng dung va yéu cau vé nhu cau, hdy chuyén tai sang nhiét do
cao hon

* Duy tri nhiét d6 ti€p cin cang nho cang tot — tap trung vao ludng khéng
khi/chat 1dng

14
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Cac diém chinh / Cac hang muc can thuc hién

1. Tdng nhiét dé bay hoi gitp cdi thién hiéu sudt va céng sudt
hé théng lanh

2. Téi wu héa hé théng dé van hanh & nhiét d@6 bay hoi cao
nhdt cé thé ma khéng vi pham bat ky rang buéc ndo cua
quy trinh san xudt.

Khéng cd quy tdc kinh nghiém nao dp dung chung duoc — mbi hé théng la
mét trrong hop riéng biét. Hay si¥ dung CoolPack dé dinh lugng mét cdch
rét nhanh chéng & cép dé ly thuyét cho cdc co hdi cdi thién

Dam bdo d6 chénh nhiét dé hiéu dung thiét bj bay hoi cang nhé cang tét

o

—

Vén hanh va Bdo tri ¢ thé déng mét vai tro rét Idn
trong viéc dam bédo nhiét dé bay hoi cao nhét cé thé

15
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LANH CONG NGHIEP
9.1 Giam tai lanh
9.2 Toi wu héa diém dat nhiét dé bay hoi
9.3 Toi wu héa ap suat thiét bj ngwng tu / Piém cai
dat van hanh

' CO HOI HIEU QUA NANG LUONG TRONG HE THONG

9.4 Van hanh mdy nén

16
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9.3 T6i wu hda ap suat thiét bi ngung tu /
_djé’m cai dat van hanh

* Nhiét d6 ngung tu (va dp suat) déong mot vai tro quan trong trong
hiéu qua va hoat déng cla hé théng

« Anh hudng cta bau khd, bau wdt dén hiéu suat cda thiét bi ngung tu
» Ap suat ngung tu thay d6i theo moi trudng - han ché va wu diém

* BO trao d6i nhiét bj ban

* Phan phdi lvu luvgng khi/nuwdc

e Vitrildp dit

* Khi khéng ngung

17
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Ap suat ngwng tu thay déi theo moi trudng

* Tat cd cac hé théng lanh déu duoc thiét ké cho diéu kién van hanh dinh — day tai
tai nhiét d& méi trwong 35°C hodc theo cac thong s6 thiét ké cu thé khac.

* Tuy nhién, diéu kién nay chi xay ra trong chwa day 3% téng s6 gi® van hanh cua
hé théng trong mot nam.

* Quat thap giadi nhiét va bom nuéc thudng dugc dieu khién dé duy tri mot ap
suat cai dat mot cach mdy moc (bang cach kiém sodt nhiét do ngung tu).

* Piéu nay vo tinh tao ra mot mire chénh Iéch 4p suat (LIFT) cao hon mirc can thiét
ma may nén phai vuot qua.

* Co hoi tiét kiém cé thé duoc thuc hién theo tirng budc, vai sy dong thuan tir
nha san xuat, hudng dan van hanh va bao tri (O&M), v.v.

18
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Hé théng lanh cdng nghiép thuwc pham
* Gidm nhiét do ngung tu (tlr 35 °C xuéng 32 °C)
* Mrc s&t dung nang luvgng cla trudng hop co ban — 686,4 kW
* Mirc sir dung nang lwgng cla treong hop mdi— 642,9 kW
* Tiét kiém nang lvong — 43,5 kW
* Tiét kiém nang lwvong hang nam~ 380,000 kWh (dwa trén 8.760h van hanh)
* Tiét kiém chi phi hang ndm ~ 380.000 R (dwa trén1 R/kWh)

* D3y cd thé khong phai la murc tiét kiém thwc vi c6 thé s& can thém dién ndng tiéu
thu cho quat dé dat dugc tdc do truyén nhiét cao hon va nhiét d6 thap hon.

19
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Ap suit ngung tu thay d6i theo méi trudng - Van dé
 Cac van dé truyén théng va quan niém sai lam

* Kha nang xa bang bi anh hudng do nhiét d6 gas néng thap hon

* Lam mat dau — phun ldng

* Hiéu suat cla bo tach dau, héi dau, v.v.

* Hoat ddng clQa cac van diéu khién — khéng dd lwc day dé dwa moi chat
lanh l6ng dén phu tai

* Hién tuong tich tu méi chat lanh & thiét bi ngung tu

* TAng cong sudt tiéu thu cla quat va bom

20
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Cac co hbi cai tién khac

* V& sinh bd trao ddi nhiét cda dan nguwng mét cach dinh ky.

* Trong mua lanh, h3y thiét 14p nhiét d6 ngung tu thap nhat c6 thé — kiém
tra ro-le bao vé 4p suat thap - viéc thay d6i diém cai dat co thé thuc hién

thd céng hodc st dung bd diéu khién bén ngoai.
* Cai dat dai nhiét d6 ngung tu vao mua lanh 20-23 °C

* Thay vi diéu khién Bat/Tat (On/Off) cho quat, hay s& dung bién tan (VFD).

 N&u khéng gian cho phép - hdy 1ap thém bd giai nhiét kho (dry cooler)
hoac dan ngung, thap giai nhiét hoac thap bay hoi.
+ Viéc nay sé lam gidm dang ké nhiét d6 ngung tu.

21
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Cac diém chinh / Cac hang muc can thyc hién

1. Ap sudt ngung tu thay déi theo méi trudng giup cdi thién hiéu
sudt va ndng sudt cua hé théng lanh.

2. T6i wu héa hé théng dé véan hanh & nhiét d6 ngung tu thdp
nhét cé thé ma khéng vi pham bét ky rang budc nao cua quy
trinh san xudt.

Khéng cé quy tdc chung ndo cd — moi hé théng la duy nhét; hdy st dung
CoolPack dé dinh Iwgng nhanh chéng cdc co hdi & cép do ly thuyét.

Hdy né lyc dé dédm bdo dé chénh léch nhiét do hiéu dung gitra nhiét dé hé
théng ngung tu va nhiét do bGu wdt Ia nhd nhét cé thé.
Céng tdc vdn hanh va bdo tri (O&M) dong vai tro cuc ky
quan trong trong viéc dam bao duy tri nhiét dé ngung
tu & murc thdp nhat.
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LANH CONG NGHIEP
9.1 Giam tai lanh
9.2 T6i wu héa diém dat nhiét dé bay hoi

9.3 Toi wu héa ap suat thiét bj ngwng tu / Piém cai
dat van hanh

' CO HOI HIEU QUA NANG LUONG TRONG HE THONG

9.4 Van hanh may nén

23
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9.4 T6i wu hda van hanh may nén

M3y nén la trai tim cda hé théng lanh nén hoi

Viéc téi wu héa vadn hanh may nén doi héi su tham dinh ky
lwdng va can trong.

Cdac diéu kién van hanh hién tai cling nhu viéc hiéu rd cach diéu
khién va phan hdi ciia mdy nén |a vdé cung quan trong.

Can cé biéu dd phu tai (dac trwng theo ndm hodc theo mua).

24
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Toi wru hda van hanh may nén

* Dya vao kiéu mdy nén, kich thudc, biéu d6 phu tai
* Giam tai trong may nén piston
* Phan cap may nén dé van hanh s6 lwvgng may nén t6i wu
* Van truot — Vi ¢d dinh va bién thién — mdy nén truc vit
* Van hanh theo cap

* Bién tan

* Viéc lam mat dau trong mdy nén truc vit cé thé tdc ddéng dén nang suat
va hiéu suat

* Piém mau chdt: Hiéu sudt may nén bi suy giam khi vdn hanh & murc tai
thap.

25
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Hé thong lanh cong nghiép thuwc pham
* Cai thién hiéu suat nén doan nhiét cha may nén (tlr 70% lén 75%)
* Murc tiéu thu nang luvong cla truong hop co ban — 686,4 kW
* Murc tiéu thu nang lvgng cla truong hgp mdéi — 638,5 kW
* Tiét kiém nang lvong — 47,9 kW
* Tiét kiém nang lwvgng hang ndm ~ 420.000 kWh (dwa trén 8.760 gi® van hanh )
* Chi phihang nam~ 420.000 R  (dwa t rén 1 R/kWh)
* Viéc cai thién hiéu suat doan nhiét ctia may nén c6 thé doi hoi nhiéu thay doi vé hé
th6éng, bao gdbm cdc bd didu khién thich (rng mdi hon, truc vit mai, v.v.
26
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Co hdi cai tién khac

* Sut ap trén duwdng hat va dudng day phai dwoc bu ddp bang cong nén cla
may nén.
+ Giam thiéu cac doan dwong dng dai; giam sb lwong co cut (khuyu 6ng);
V.V.

* Lam mét bang cach phun 1dng 1am ting phu tai |én may nén, déng thoi lam
giam nang suat lanh va hiéu suat cla hé théng.

* St dung bién tan (VFD) cho mot sd (hodc tat ca) may nén.

* Bao tri dinh ky va bao tri dw doan cho may nén:
* Giam ma sat
e Giamrori

5.
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Cac diém chinh / Cac hang muc can thyc hién

1.  Mbi mdy nén déu cé mét mire hiéu suét riéng dua trén téi, tudi
tho hé théng, phurong thire diéu khién va quy trinh bdo tri.

2. Cdc murc hiéu sudt nay phu thudc chdt ché vao ti s6 nén, va déi
vdi mdy nén truc vit, ching con phu thudc vao ti sé thé tich.

Viéc giam lwgng nhiét phdt sinh théng qua bdo tri mdy nén dung cdch va
diéu phéi mdy nén pht hop vdi h6 so phu tdi cé thé mang lai nhitng loi ich
ddng ké.

Nghién ctru phuong phdp lam mdt déu bdng thermosyphon trong mdy nén
truc vit so vdi phuong phdp phun long.

Vén hanh va bdo tri dong vai tro quan trong trong viéc
néng cao hiéu sudt mdy nén
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Co hdi nghién ctru cdi tién bb sung trong hé
thong lanh cong nghiép

* Kiém soat hop ly quat dan bay hoi

* S&r dung ddng co hiéu suat cao va bién tan & nhirng vi tri phu
hop

* Thu héi nhiét tlr dau ddy may nén cho cac quad trinh sdn xu
* Slra chita cac diém ro ri

* Loai bo khi khong ngung

29
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Co h6i nghién ctru cai tién bd sung trong hé
thong lanh cong nghiép
* Gidm am tlr ngoai vao kho déng
* Lam kin clra
* Phan loai san pham va hut am
* Xa bang nén duoc thuc hién theo céch tiét kiém nhat cé thé
* X4 bang dién tré 1a ton kém nhat
* X4 bang bang gas néng ciing cé chi phi — khéng hoan toan mién phi
* Duy tri tan suat xa bang hop ly dua trén kiém soat nhu ciu thuc té
* Khoang cach canh nhém tan nhiét (fin) giam 20%
* Dya trén phu tai
30
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CO BAN

CONG CU PHAM VI LANH CONG NGHIEP & LAM MAT QUY MO LON (CRST)
TINH TOAN HIEU SUAT BON V| & HE THONG

CONG CU DANH GIA HE THONG NU'O'C LANH (CWSAT)

CO HOI HIEU QUA NANG LUONG (EE) TRONG HE THONG NUGC LANH
MAY LANH — QUA KHU, HIEN TAI & TUONG LAl

HE THONG LANH CONG NGHIEP

MO HINH HE THONG LANH CONG NGHIEP

CO HOI EE TRONG HE THONG LANH CONG NGHIEP

NGHIEN CUPU TRUONG HOP TOI VU HE THONG CR

CONG CU PHAN MEM EE KHAC CHO HE THONG CR

HE THONG CR THE HE TIEP THEO

KET LUAN
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B0 i THUONG

NGHIEN CU'U TOI UU HE THONG CR
10.1 Nghién ctru trwérng hop 1 — Nha may thuc pham
10.2 Nghién ctru trwérng hop 2 — Nha may thuc pham
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10.1 Nghién cu’u truo‘ng hdp 1 — Del Monte Foods

* Tich hgptiénich
e Lam mét & swdi dm
e Pong phat nhiét dién
e Lam mat tu nhién (B6 tiét kiém nudc)

* Do lap laicao

e R0iro toi thiéu

LETRN
" Global ype
m? Gateway- s E‘ g

Del Monte Foods — Fruit To Go & Gel Cup

* Hé théng sir dung 4 binh tiét trung Barriquand
va tudn hoan 6000 lit/phat nuwdc
 Mdi chu ky tiét trung bao gom:
* Gia nhiét cé kiém soat
* Khir trung
* Lam mat co kiém soat
* Hoi nwdc duoc tao ra & p suat 10 bar — dugc
st dung trong ndi tiét trung & ap suét 3 bar
* Viéc lam méat duoc thyc hién bang hai chiller
giai nhiét gio (535 kW va 385 kW)
* M6t thap giai nhiét lam mat quy trinh (170
m3/gio)
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Hé thong nudc lanh tuan hoan

Chiller giai Chiller giai
nhiét gio 1 nhiét gio 2
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Phan tich cac lwa chon t6i wu hda nang lvgng

* Chi c6 thap giai nhiét

* Phu tai lam mat b8 sung bang may 1am lanh nudc (chiller) giai nhiét gié

* Thap giai nhiét + chiller giai nhiét nwéc

* Phu tai lam mat b8 sung bang may lam lanh nudc (chiller) giai nhiét gié

* Thap giai nhiét + Chiller giai nhiét nwéc dan dong bang Tuabin hoi
* Phu tai lam mat bd sung bang may 1am lanh nudc (chiller) gidi nhiét gié
 Giam dang ké chi phi dién ndng
* Duoc bu ddp mot phan bdi sy gia ting chi phi nhién liéu khi thién nhién

9
LAY

Phan tich dinh lwvgng t6i wu hda nang lvong
* Puong co so hién tai

* Ning lwong — 1.833.192 kWh; Nhu cau cao diém — 227 kW
* Chi c6 thap giai nhiét

* Nang lvong — 1.790.937 kWh; Nhu ciu cao diém — 214,3 kW
* Thap giai nhiét + chiller giai nhiét nwdc

* Nang lvong — 1.371.415 kWh; Nhu ciu cao diém —145,2 kW
* Thap gidi nhiét + Chiller giai nhiét nwéc dan dong bang Tuabin hoi

* Nang lvgng dién —910.995 kWh; Nhu cau cao diém — 84,6 kW;

* Nang luvgng nhién liéu —3.100 GJ

10

224

el B8 [y ——



& ciobal
& " Gateway-
B0 Coied THUOND. At by

g e

Giai phap to6i wu hda nang luvong

Hai méi chat lanh
tlr dan bay,hoi (Cooler) DU vao hoi nude
ap suét cao

May nén Tuabin hoi
méi chat lanh
H&p s6, Khdp néi,
Cum lam kin truc, v.v.
Hoi mbi chat lanh Bau ra hoi nudc
dén dan ngung ty ap sudt thap (cong nghé)
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Giai phap t6i wu hda nang lvong

11
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Dinh nghia Chu trinh Topping: Trong hé théng chu trinh topping bang tuabin hoi,
hoi nuwdc duoc tao ra tr ndi hoi sé van hanh mét ng dung tuabin hoi nhw
mdy lam lanh nuwéc (chiller). Hoi xa tir tuabin sau d6 duoc str dung cho cac

&ng dung hoi dp suat thap, chang han nhu nhu cau gia nhiét trong quy
trinh san xuét.

Ung dung Chu trinh Topping tai Del Monte Foods-Modesto

1. M6t tuabin hoi (Elliott: 65 kW; 4000 vong/phut; 5 tan/gid) duoc két ndi
truc ti€p vadi mot may lam lanh truc vit (Bitzer cong suat lanh 300 kW).

2. NOoi hoi cha nha mdy (10 barg) sé cung cap hoi cho tuabin, sau d6 lugng hoi
xa ap suat thap (3 barg) s& cung cap hoi cho cic hoat déng van hanh va cac

noi tiét trung (retorts).

225

12



.- 'u' ('..':N\

< Global e
& ’—Gaote:ray- " %L}f
B0 £ THUONG . ciw B

Giai phap toi wu hda nang luong
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Tém tat chi phi-lgi ich cda dy an

Tém tat chi phi
Tua bin hoi nuéc va bo diéu khién: 30.000 USD
Chiller Bitzer va diéu khién : 56.000 USD

Tom tat tiét kiem
Chiller chay bang hoi nuéc so véi thiét bi dién: 104 kW va 540.000 kWh (trong
mua van hanh)
Lugng khi thién nhién ting rong 2.000 GJ do tang san lwong hoi dé bu dap sy thay
d&i enthalpy cta hoi nwéc khi di qua tuabin hoi.
Tiét kiém rong hang ndm: 45.000 USD

Hoan vdn don gian: 1,9 nam

14
226



e o3
e . Global @
" Gateway- o0
b b e, G i

10.1 Nghién ctru trudng hop 1 — Nha may thuc pham

' NGHIEN CU'U TOI WU HE THONG CR
10.2 Nghién ctru trudng hop 2 — Nha may thuc pham

15
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Két qua danh gia nang lvgng hé théng lanh
* Nha phan phéi ché bién cd & SA

* Hoan thanh vao thdng 1 nam 2020

* Hé théng lam lanh amoniac hai giai doan

Do lap lai cao
RUi ro t6i thiéu

Loi cam on
e CSIR-NCPC
*  Daniel van Zyl, Matthew Howard - CoolCheck (Pty) Ltd, Cape Town, SA

16
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Hé thong lanh

* Tdm cum may nén amoniac
* Hai muirc nhiét d6
* Tang cao -10°C (hai cum) — 2 MW
* Giai doan thap -40°C (sdu cum) — 3,1 MW

* Hai trong s6 cac cum cap thap la may nén mot cap.

* Hai may nén mdt cap thap va ca hai may nén cap cao déu sir dung
phuong phap phun I6ng dé 1am mat, trong khi cac may khac st dung
lam mat bang nuwdéc.

* Tat ca déu 13 may nén truc vit vdi bd diéu khién van truot co hoc.

* B&n dan ngung bay hoi.

* M6t thap gidi nhiét cho hé théng lam mat dau.

17
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Hé thong lanh Amoniac
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Khu vie/thiét bi st dung cu6i (hd si dung cudbi)

* HO str dung & nhiét d6 thap — tir -18°C dén -30°C
* HO str dung & nhiét d6 trung binh — tir 14°C dén 0°C

* Tiép nhan
* Phéan loai sdn pham thé

* Kho lanh
e X ly va luwu trir san pham
* Dong gio

» Cap dbng gid

 Cap déng nhanh ca

* Xép hang |én pallet

* Bao quan hang dong lanh

19
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HO s&r dung cubi

20
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Cau hinh tai va diéu khién may nén

‘o et LN wOF QuiC

Ty 18 sir dyng ti - C3p nén thap (Low stage) Ty 1& sir dung tdi - Cip nén cao (High stage)
May nén 2 Méy nén 3 Méay nén 5 May nén 6 Méy nén 7 May nén 8
Chiller tat 11% 1% 1% 36% Chiller t3t 28% 1%
Téi: 25 - 50% % 2% % 0% Ti: 25 50% 53% 31%
Tai: 51 - 75% 2% 90%. 47% 12% Tai: 51- 75% 18% 46%
* May nén truc vit
* Diéu khién van trugt co khi
* Hiéu qud kém & diéu kién non tai
* Mdy nén 2 & 3 — May nén tang ap (Giai doan thap)
* May nén 5 & 6 — M4t cap (Giai doan thap)
* May nén 7 & 8 — Giai doan cao
21
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Co hdi str dung nang lwgng hiéu qua

* Thue hién kiém soat 4p suat ngung
tu thay ddi theo mdi trudng

* St dung chung dan nguwng bay hoi cho
ca hai mire nhiét dé.

¢ S&r dung mét mirc chénh léch ¢ dinh
gitra 4p suat nguwng tu va nhiét d6 bau
uét.
* Thém VFD vao quat ngung tu

1 L
Iu’llll'_
El
Illlll
I'Irll

* Can mot s& vén (~ 650.000 R) nhuwng dé thuc hién
* Tiét kiém ning lvong du kién 10% - ~650.000 kWh mdi ndm
* Tiét kiém hoat dong dy kién - ~R 1.000.000 hang ndm
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Co hoi sir dung nang luvong hiéu qua

* Thay thé& hé théng phun I6ng bang hé théng [am mat dau bén ngoai
* M6t luvgng phu tai nhiét dang ké dugc thém vao may nén dé lam mat dau.
* C6 mot sd phuong phap dé gidam (hoac loai bd) tai lam mat dau nay khoi hé
théng lanh
* Lam mat thermosyphon
* Lam mat bang nudc bén ngoai
+ Nén lap dit hé théng lam mat dau bén ngoai
* Thay d6i hoat déng cia may nén mot cap sang mdy nén ting ap LS
 Chuyén déi tir hoat dong mot giai doan sang nhiéu giai doan

* S& can von dau tw ~ R 1.500.000

* Tiét kiém nang luvgng du kién (¥12%) ~ 880.000 kWh hang nam
* Ti€t kiém hoat dong du kién ~ R 1.500.000 hang nam

* Hoan von don gian — 1 ndm

23
wo;gc;m ':.glaat:?:ay o by 1%";}::" "
N e ? v « N ?
Co héi su dung nang lvong hiéu qua
* Cai thién hiéu suat non tai ca mdy nén LS va HS
* Hiéu suat ciia mdy nén truc vit giam & murc tai thap khi s dung van diéu khién
trwot co hoc
* Cai dt VFD trén may nén cap thap va cap cao dang chay non tai (moi may mot
cai)
* S& can xac dinh mdy nén diéu chinh hodc c thé cai dit VFD trén may Ién hon
va chay né nhu mdy chinh dé thu thap s6 gio hoat déng t6i da
* S& can von dau tw ~ 800.000 R
* Tiét kiém nang luvgng du kién (¥5%) ~ 260.000 kWh moi ndm
* Tiét kiém hoat dong dy ki€n ~ R 470.000 hang nam
24
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Khuyén nghi khac

* Slra chita tat ca cac vat liéu cich nhiét bj hu hong

* Can stra d6i diéu khién chu trinh pha bang

* C6 thé [3p dat bo tach am

* Slra chita va thay thé sudi clra

* Kiém tra thiét bi bay hoi hang ngay

 Thyc hién gidm sat lién tuc va téi wu hda ndng lvong

* Gidm t6n that dp suat bang cach kiém tra dudng ng, bd phan, v.v.

* Thu hdi chat lam lanh amoniac bang cach loai bo tap chat va nuwdc (4m)
khoi hé théng

* Thuce hién kiém tra ro ri trén toan bd hé thdng

* Loi ich vé méat kinh té& tir cac ndi dung trén rat kho dé dinh luvgng cu thé.

25

232



.6; < Global
*-Gateway S

B0 i THUONG

g e

CO BAN

CONG CU PHAM VI LANH CONG NGHIEP & LAM MAT QUY MO LON (CRST)
TINH TOAN HIEU SUAT BON V| & HE THONG

CONG CU DANH GIA HE THONG NU'O'C LANH (CWSAT)

CO HOI HIEU QUA NANG LUONG (EE) TRONG HE THONG NUGC LANH
MAY LANH — QUA KHU, HIEN TAI & TUONG LAl

HE THONG LANH CONG NGHIEP

MO HINH HE THONG LANH CONG NGHIEP

CO HOI EE TRONG HE THONG LANH CONG NGHIEP

NGHIEN CUPU TRUONG HOP TOI VU HE THONG CR

CONG CU PHAN MEM EE KHAC CHO HE THONG CR

HE THONG CR THE HE TIEP THEO

KET LUAN

< Global
- Gateway S

g e

B0 i THUONG

CAC CONG CU PHAN MEM HIEU QUA NANG LUONG
KHAC CHO HE THONG CR

11.1 3E Plus — Phan mém danh gia bdo 6n

11.2 Céng cu DO LUONG DOE ciia Hoa Ky (PSAT & FSAT)
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11.1 Phdn mém danh gid bao 6n 3EPlus

* Mucdich
Danh gia mrc nhan nhiét
Van dé ngung tu

* M® hinh truyén nhiét
* Tai xudng mién phi tir trang web

* Tuy chinh cho vat liéu bao 6n

* bao 6n Ong | Tinh P8 Day | Phan
mém 3E Plus (insulationinst
acad.org)

* The access code is: 3EPlus4.1

8 " ishal 7

. - Gateway B PO

Bao 6n hé thong Chiller & hé thdong lanh

* Tai sao can bdo 6n trén hé théng CR? ﬂ
* An toan con ngudi — nhiét do rat thap L .
« Giam thidu t3n that nhidt va gidm tai lanh hé théng B

* B3o vé khéi diéu kién moi trudrng xung quanh
* B3o toan tinh toan ven cla hé thong
e Trdnh ngung tu trén thiét bi, dwong dng, v.v.

* Cac linh vuc dién hinh cé co hodi cai thién kha
nang bao 6n
* B6 phan phdi (bd chia)
* Duong hut cha may nén
* Thiét bj bay hoi
* Clra tham
* Van
* Thiét bi s&r dung dau cubi
* B& chra, binh, v.v.
* V4 toa nha
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Bao 6n hé thong CR

* Co nhiéu ly do khién |&p bao 6n bi hu hong hodc bi thi€éu va do dé,
c6 co hoi tiét kiém nang luong trong khu vurc bado 6n
* M4t |&p bao 6n do hoat dong bao tri
* L&p bao 6n bj thi€u/huw héng do téc dong bén ngoai
* L&dp bao 6n bi hu hong do tai nan
o Sy haho mon théng thudng cda Iép bdo 6n do diéu kién moi trwdng xung
quan
* L&p bao 6n bi hw hong do ngung tu va hinh thanh bang
* Van va cac b6 phan khac khéng duoc bao 6n

* .’ LY o eI
< Global Me
& *.Gateway Q,J?;,
B0 CoMG THUONG. P L D O e LI WOF QUAC

Bao 6n hé thong CR
* Mét s6 dung cu, phan mém va dit liéu co ban can thiét dé dinh
lwong tac dong kinh té clia bao 6n
* Camera do nhiét d6 héng ngoai
* Sing do nhiét d6 héng ngoai
* Thwdc day
* Phan mém ddanh gid bao 6n 3E Plus
* Thong tin van hanh
* S6 gi® mo6i ndm
* Diéu kién mdi trudng xung quanh }
* Nhiét do
* Gio
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Phan mém bao 6n - 3EPlus
* Hiép hdi cdc nha san xuat vat liéu bao 6n Bac My (NAIMA) d3 phat

trién 3EPlus - xac dinh d6 day bado 6n tdi wu cho nhiéu loai vat liéu
bdo 6n

* Dau ra ctia phan mém bao gém:
 Tang truyén nhiét bé mat
* Nhiét d6 bé mat bao én
* D& day bao 6n tdi thiéu dé trdnh ngung tu

* Hoan vén don gidn cha mot dy &n bao 6n

o

. S el Li W Do

Phan mém danh gia cach dién

* Chuong trinh mién
phi cé san tw
NAIMA

* Nang lugng

* Tang nhiét
* Tac dong chi phi

* MOGi truong

* D6 day bao 6n kinh
té

* Phan tich chi phi
vong doi

http://www.pipeinsulation.org/
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Hé théng CR mau - Thiéu I&p bao 6n

* Trong qua trinh kiém tra hé thdng lam lanh céng nghiép tai nha may thuc
pham, ngudi ta phat hién ra rang c6 mot sé phan trén dau vong tuan hoan
-10°C d3 bj hdng va/hoac duoc quan sat la khéng duoc bao 6n.

i& < Global
‘. Gateway S

B0 G THUONG

g e

Hé théng CR mau - Lép bao 6n bj thiéu/hw héng

* Trong qua trinh kiém tra hé théng lam lanh cdng nghiép tai nha mdy thuc
pham, ngwdi ta phat hién ra rang cé6 mot sé phan trén dau vong tuan hoan
-10°C d3 bi hong va/hoac duoc quan sat la khong duoc bao 6n.

* buong kinh danh nghia 150 mm (6 inch)
* Téng chiéu dai 20 m dudng 6ng khéng dwoc bao én/bao 6n bi hu hong
* bdo 6n duwogc chon nhu sau:
* bao 6n 6ng Polystyrene
* Lé&p bado 6n day 50 mm (2 inch)
* Vit liéu: Bdo 6n da dung (AS))
« Udc tinh mirc tdng nhiét va tac dong kinh té dén hoat déng cta hé théng
* COP nha may lam lanh (Giai doan cao) = 3,36 (dwa trén md phdng CoolPack)
* Don giad dién = 1,0 R/kWh

10
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.& 2 Global
‘. Gateway S

B0 i THUONG

g e

£ Pzl

Fle Ede  Units  Help

| oo W ceenn | ewvironment | ecowomes | opions

uaton Thickness,
4 e
Mml
SystemAQOICHON. | oy . Horizsntal u
Dimesaiceal Stasdord | asri ¢ 505 Rged -
Caleuton TYDE Host Loas Per Hour -
Process Temer g ‘¢
Asbieni Temg: 35 b
Wind Speed: [0 9 e
HPS Ppe Sire 1og v -

Panh gia b

File

<= 3EPlus vA.1

Edit  Units Help

Calculate

INSULATION THICKNESS
Surface Temperatures

Eondensation Control
Personnel Protection

? n

d0 on

11

B0 i THUONG

Heat Loss Per Hour Report
ftem 0:

ltem Description:

System Application:

Dimensional Standard:

Calculation Type:

Process Temp:

Ambient Temp:

Wind Speed:

NDS Pina Sizat

ENVIRONMENT

CONOMICS OPTIONS

Pipe - Horizontal
ASTM C 585 Rigid
Heat Loss Per Hour

-10 i
35
00

aen

18

WHBFI’E Surface Temp Heat Gain Efficiency
Insulation ) Wim) %)
Thickness ¢
-10.0 233.50
Layer 1 (50.0) 321 20.28 21.31

12
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THUONG.
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Danh gia bao 6n
Qsaveqd = (233,5 — 20,3) X 20 = 4740 W

Qsaved
COP

Electricity , g =

Electricity,,,,, = 4,74 kW X 8760% X — = 12350 kWh/yr

Cost Savi —12350kWh><10 X —12350R
ost Savings = 12. o O = o

-'.t';iﬁhal
O cco AN ‘-Gatewa{m_:_
Danh gia bao 6n
£ 3E Plus v o o X

File Edit Units Help

| EnErey | envivonwent | ST opmons

|l nsulation Thickness

System Application:
Dimensional Standard:
Fuel Type

Heat Content:

Fuel Cost.
Efficiency:
Process Temp: [ -
Ambient Temp:
Wind Speed:
Hours Per Year.
NPS Pipe Size:

5
2
ES

| SIMPLE FAYBI‘\CK FERIOD‘

ECONOMIC THICKNESS |
Detailed Calculation |

gégr}dsi

Insulation Layers

|

&  Type Name

Base Metal | Stesl

1| nsulation Polystyrene, Type XIl, C578-150

Jacket Material | 0.9 All Service Jacket

13
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Danh gia bao 6n

£ 3EPlusvd1 5 [m} X

File Edit Units Help

& enercy  IETTCLLEG@Ml  cconomics | opTions |

Poliutant Reduction

ftem Dt (1 ~

ttem Description:

System Appiication: | Pipe - Horizontal

Dimensional Standard: | ASTM C 585 Rigid
Fuel Type | Electricity

CO2, NOX & CE REDUCTION Heat Content: | 3600000 Y
Emission Reduction Table | Efficiency: |336 %

Process Temp: |10 i

Amhiant Tamn: (28 !

Variable
NSt coz o2 MT NOx

S (kgimiyr) (uTimiyr) (kgimiyr)

400.97 0.40 089
Layer 1 [50.0) 3483 003 008

15
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Hé théng CR mau — Kiém soat ngung tu

* M6t doan dai 1 m cda dau hut -35°C trong hé théng lam lanh amoniac
duwoc quan sat la khong bao 6n
* buong kinh danh nghia 150 mm
* L&dp bado 6n hién tai trén phan con lai nhu sau:
* L&p bao 6n day 50 mm
* V4t liéu: Bdo 6n da dung (AS))
» Udc tinh d6 day bao 6n tdi thiéu can thiét dé loai bd cic van dé ngung tu
trén dau hat nay.

16
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Kiém soat ngung tu

= EPlus .
Fle Edit  Units  Help

UL ATION THI
Surfuce Tem

Condunsalion Data: () yiot Bub Temp
(@) Arlative Humeity
) Dew foint

| Asa | Dsee
& Type MName

Base el | Soesl

1 | nsulaton Polystyrent, Type XN, C570-150
Jncket Material | 09 A Servies Jnckel

17

a " giobal @

‘. Gateway
-d i1t
B0.Ctna MG ———_ O amatr i v S

Kiém sodt ngung tu

£ 3EPlus vl

File G| Unis  Help

economics | oprions
Frocess Temg: |35 ©
Ambent Teme: |35 <
Wind Speed 0.0 s
N e Sima 180 e oot
M (SRS | M | e
Thickneas
T ms | wmwm |
150 " ws | msm | mm
250 25 | 2w e»
00 33 3804 980
500 T wa T 2990 T 9213
650 T n 7- T ?ﬁ-v b ﬂ!—?-ﬁ_
800 T 23 I 24 b 408
a00 T 1‘?3 I T 1‘:\&11 b !M-T!P
1000 T a I 1818 b ®sn
.I.IEI'I T .1!3 I Iﬁ; b 9555
1250 T ns l 1505 b 9503
140.0 | nE | 1497 SE.06
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Cdc diém chinh / Cac hang muc cén thue hién

1. C6 nhiéu nguyén nhén khién Iép béo 6n bj hw héng hodic
thiéu
2. Nhitng khu vire ndy d@n dén téng nhiét ddng ké, ngung

tu, déng bdng va tdi qud mirc I1én hé théng CR

3. Chuwong trinh ddnh gid (kiém todn) loai bao 6n cdi tién lién
tuc nén dwoc thuc hién trong cdc nha mdy céng nghiép

4. Can mét sé thiét bj co' ban, mé hinh truyén nhiét va
dit liéu qud trinh dé dinh lugng tdc déng kinh té cla
viéc Idp bdo én bj thiéu hodc hw hdng

A

19

@ sum @

B ) THUOMG —— o ametr L P G

CAC CONG CcU PHAN MEM HIEU QUA NANG LUONG
' KHAC CHO HE THONG CR

11.1 3E Plus — Phan mém danh gia cach dién

11.2 Cong cu PO LUONG DOE ciia Hoa Ky (PSAT & FSAT)

20
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11.2 Cong cu MEASUR cuiia B6 Nang lvong
Hoa Ky (danh cho May bom)

* Y nghta clia hé théng bom

» Heé thong CR cé thé dugc trai rong khap nha
may va co thé yéu cau phan phéi dang ké

e Cé mét sé may bom khac nhau dwoc yéu
cau trong hé théng CR

* Ning lwong cta hé théng bom cé thé
chiém mot phan déng ké trong murc sl
dung nang lugng cha hé thdng CR

* Tai xuéng mién phi tir trang web DOE
Hoa Ky — MEASUR
* https://measur.ornl.gov/landing-screen

21
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- Global D
‘. Gateway g:gq
Soctm T AT s W

Trang dau vao

FIELD DATA RESULTS HELD

Bawine

Operatng Hox = —— | Porcent Saein v ==
Elecycey Cow T e o
Fiow Foote T e ahalt pawer () £
Heart T | P st e () ar
s o efearey (1)
0 Extrmatn Wethod - Moo power facks (% (5}
\actor Prower T | Pescent Loaded % &
) 0

Vet Voo et {amp i
[reep——e) 30

Aneuaal Enray Savings (MWh) =

Arvieal Saviegn &

22
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Explore Opportunities Modfy Al Condtions. Scenario 1 =
Mawics Ve Exiant Ve Sabvetoet Scumicie
SELECT FOTENTIAL ADJUSTMENT PROJECTS RESULTS SANKEY HEL®
T —— PSR — frp— ) Basaline Scanario |
Modification Name Scemam 1 ieecucy Sawings (%] ==
B Install VFD [
| n3
Baseing Moo e power (1) S0
Molor shah power (KW} F
Flow e Fivw ot Pusres 1hah power (ki)
. [ sy OR
. Wotor power factor (%)
ol Porcant Loaded ()
= —_ Dewve eficency (%}
e Whoior cument {amgs |
L [t
&) = droeel!
Anusl Energy Savings (NN
- i At Cont
T =
The elncy of yous pum hos hase £ et Dpeires Prarys” b

Adjust Operational Dats

Install Mote Efficient Mosor

Sankey Plot, Trang bao cao

Co so&

Pawer (KW)

300

ra
]
=]

e
&
=3

150

Motor Lonse:
4,18%
Brive Logser
%

12.54

11.49

Energy Input Motor Losses Drive Losses

B Baseline M Scenario 1

Kich ban 1

Pump Losses

B Global
‘. Gateway
w i1t
80 Cna THUDNG e ot st L U
Prive Losses
=
motor Losse:
i

Useful Output

244

24



@ umm B

sdcown —— e cOw el P QU

11.2 Céng cy MEASUR DOE (danh cho Quat)

* Y nghia

¢ Quat |d mét phan khdng thé
thiéu cta hé théng CR

 Cac loai quat va co ché diéu
khién khac nhau duoc sir dung

* Tuy thudc vao nganh va &rng
dung, quat cé thé tiéu thu mot
phan nang lwvong dang ké cla
hé théng CR

* Tai xuéng mién phi tir trang
web DOE Hoa Ky - MEASUR

25
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T dau ve
(=1 - 8 x
UNIDO Fan ] I |
System Setup Assessmenl Dingram  Report Sankoy  Caiculstons
Last modded: Jun 2, 2001 =&
(BB Assossmont Setings. [ Pt B B [
B e ————————WSSW S L
Basaling
Cperateg Hours Eme Tre] e
- w1
Elecmicty Cost 1 X a5
El.h-uli Totad Pranaure | i)
45
Flow B 100 Teea] ATE
[ - Ll
" [ma] 25
- &3
h 5 fra] 00
(L]
750 [ 0
[ =
-] ] 21,900
™ ¥ =
[
Back Wt
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Power (KW)

a < Global
‘. Gateway
s i1
i Truowe T . -die— N
T d. 7 I - 7
=) - 0 X
UNIDO Fan
Lasi modsed Jun 2. 2021 b
Explare Opportunities  Moddy All CondBons Scenario 1 e
o Epert Vi Seiin] bomnain S
SELECT POTENTIAL ADJUSTMENT PROJECTS RESULTS SANKEY HELP
s g - - P Batwirn Seanariat
A o Scamare
Madiicatizn Name Scenan 1 bt = .
B irsiall VFD 20%
o058
Basoine Modecatons 536
s
Flow Rte: Flow Rate s
0 s - )
e
ket Pressune ket Pressure =
aPa n %
[ pe— B
Curted Presssre Lo
B
Exmane Ouse: Freasue Ll
"
Dérve Eficiancy (e
td a0
Maodvcaton
Fan Eficency
4345 =]
-t
The siiency of e fon s e endad B 49 pue ey i chch “Tiptnin Fan”
Install Mara Eficiant Motar
Adiizsi Oporationsl Dats
Back View Regnt
+ Global @
‘. Gateway
s i1
i Truowe T . -die— N

Sankey Plot, Trang bao cao

Matar Losses

5%
Drive Losses

04
a0
a0
30
20
10

2.50 2.14 1.87
° Energy Input Motor Losses Drive Losses Fan Losses

Matar Lo
5300

Drive Losses
4.73%

Useful Qutput
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Cdc diém chinh / Cac hang muc cén thue hién

1. Phdn phéi (Mdy bom, Quat, v.v.) c6 thé tiéu thu mét phdn
ddng ké ndng lwong téng thé cua hé théng

2. Hau hét nhirng diéu nay déu bj bé qua hodc dugc ddnh gid
dwa trén thanh phan

3. Strdung cdch tiép cdn hé théng dé hiéu tdc dong va hiéu sudt
cua cdc hé théng nay déi vdi viéc t6i wu hoa tong thé hé
thong CR

4. Cén cé mét sé céng cu co bdn, mé hinh thay luc
(Céng cu USDOE — MEASUR) va di liéu qud trinh dé
dinh luong tdc déng kinh té cta viéc hé théng phén
phéi khéng dworc téi wu héa
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CO BAN

CONG CU PHAM VI LANH CONG NGHIEP & LAM MAT QUY MO LON (CRST)
TiNH TOAN HIEU SUAT BON VI & HE THONG

CONG CU DANH GIA HE THONG NU'O'C LANH (CWSAT)

CO HOI HIEU QUA NANG LUQNG (EE) TRONG HE THONG NU'O'C LANH
MAY LANH — QUA KHU, HIEN TAI & TUONG LAI

HE THONG LANH CONG NGHIEP

MO HINH HE THONG LANH CONG NGHIEP

CO HOQI EE TRONG HE THONG LANH CONG NGHIEP

NGHIEN ClPU TRUONG HQP TOI WU HE THONG CR

CONG CcU PHAN MEM EE KHAC CHO HE THONG CR

HE THONG CR THE HE TIEP THEO

KET LUAN

8 fam @
Hé thong CR thé hé tiép theo
12.1 Hé thong CR THONG MINH véi FD&D
12.2 Hé thong CR c6 trit nhiét
2
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12.1 Hé théng CR THONG MINH véi FD&D

e SMART dé cip dén cac hé
thong thong minh dugc quan
IV béng Internet Van, Vét Cléng INDUSTRIAL INTERNET OF THINGS
nghiép (10T) tién tién nhat

e Cong nghé ngay cang tién tién
vOi Tri tué nhan tao va Hoc
may

* Phéat hién va chan doén 16i
(FD&D) dan dén tdi wu hda
thoi gian thuc

* Van hanh lién tuc

3
@ i B
Chung ta d3 bat dau tir dau?
Pon vi #1 Don vi#2 Don vi#3
4
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Cac thanh phan co ban cua hé thong SMART CR
* Giam sat lién tuc di liéu quan trong_
* Xu huéng cua cdc s6 liéu vé hiéu suat
* Phan tich hé thong CR dua trén dam
may ]
* Dinh lwvgng khoang cach hiéusuatvéi . e
mo phong tai mét phan (ban sao ky
thuat s0) ] B
* Phat hién va chan dodn I0i —
* Tich hop lién mach véi DCS cta nha 2
may = ‘ -
* Diéu khién phan héi vong kin dé t6i
wu hda hé thong CR
* Kha nang danh gia hoat dong va xac
minh murc tiét kiém nang luong
* T6i wru hda nhiéu may lam lanh
* An ninh mang
5
&  cisbal Guips
WL:::“G '.Gatewa{d:ﬂ— ki
? N o« N n ~N ~ .
Bang dieéu khién hé thong CR dé hiéu
SMARTENErgy oprs
. 0.45
‘0.9 ‘ 963 kW ‘
l.‘ 54° F <= : e 42°F
. Wet Bulb g . CHW Set Point
6
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Phat hién va chan doan 16i 101

* Dt liéu quan trong cung cap kha _ o
o 2 , Iy ~ Friday, October 05, 2012
nang chay chan doan vé hoat dong e A GO
cla hé théng /
* Muc tiéu chinh |a dam bao rang cac
16i, s kém hiéu qua va cac van dé
co thé duwoc xac dinh ngay khi chung

Xéy ra Disgnostica #=0ood » = Wasch mql'l!::-
* Tiét kiém dang ké tién bac, thoi gian . —
Vé Céng Su’C mmm—m iz mw S
* Tang do tin cdy cla hé thong i o 13 e
? K - N N % Input Power = 44.3 % ot Power = 641 KWh Coat = $881.71
* bam bao hiéu suat toi vu Shinthens S
* Nén tang cho viéc bao tri dy doan R
va phong nglra
7
8 dem B

o gt e

Ap dung FD&D trén Hé thong CR

» Mdi hé thong CR 1a duy nhat
* D{¥ liéu “Quan trong” va “Can thiét”
danh riéng cho tirng hé théng CR riéng
1é
* Cac 16i phd bién ton tai
> Lam ban / déng can HX
* Van dé vé dong chay

* Luwgng chat lam lanh trong hé théng
* Khi khong ngung tu

¢ Tich 1dng cuc bd/hbi 1dng khi dirng méy Disgrastics #=Good +=Watch += Waming. + = ncompiste
Condenser Hide l
* M4t 6n dinh hé théng

* Diém manh cda FD&D — xac dinh ding |

(+VE) IOI There is 8 5.2 % loss in evaporator heat ransfer efficency.
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Khoang cach hiéu suat — Xac dinh va dinh luvong

0.550

More Efficient

0.500

Less Efficient
0.450

Actual kWfton == CPLV kW/ton

kW /ton

0.400
3 5
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Time
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Tich hop lién mach véi SCADA & Historian ciia Nha
may

* Diéu khién bién

* Thiét bi & rat xa cling c6 thé dugc
giam sat dé dang

* Loai bd hé théng cap, day dién va
dng dan dai — khong can bao tri

10
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T6i wu hoa hé thong CR

* T6i wu hoa diém dat hoat déng CR
* Nhiét d6 nwdc lam mat/nudc lam mat
* Nhiét d6 nudc thap giai nhiét
* Murc &p suat
* T6c d6 dong chay
* Van bypass
> B truyén dong tdc do thay déi trén mdy bom/quat

* Diéu khién mdy nén

¢ Kiém soat ra dong
* Trinh tyw may lam lanh / méy nén
* Kiém sodt phan hdi vong kin va/hodc cap dd Gidm sat/Tu van
* Phat hién va chan doan 16i dé bao tri dy dodn

11

.& * Global
‘. Gateway

B0 G THUCNG S

Diém chinh/Danh muc hanh déng

1. 11OT, Tri tué nhén tao dadn dén Machine Learning dé
ddo tao hé théng nham lién tuc gidm thiéu chi phi
ndng lwgng va néng cao dé tin cGy mét cdch ddng ké

C6 thé ¢ nhiéu Iép khdc nhau

Chi phi sé thay déi dwa trén mot s6 yéu té —
tudi cta hé théng va mure dé cua thiét bj do la
déng lwc chinh

Chon nhitng gi tét nhdt cho hé théng CR cua
ban chit khéng phai ai khdc
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Hé thong CR thé hé tiép theo
12.1 Hé théng CR THONG MINH véi FD&D
12.2 Hé thong CR ¢6 trit nhiét

13

d " Global Guips
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12.2 Hé thong CR c6 b luwu trit nhiét

« Lwu trir nhiét KHONG phai
la mé&i va cling khéng phai
THE HE TIEP THEO

« Ung dung cua né la diéu
lam cho no tré nén dbéc
dao

« Tac déng cua no la trén
toan hé thong

14
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Luwu trir nhiét (TES) la gi?
* N6 la mét loai pin déng vai tro 1a nguén hodc ngubn cung cap tai

* Lwu tri* nhiét
* Lanh — dugc dé cap trong 1&ép hoc nay
* Nong - ngoai pham vi & day

* M6t s& phuong phap luu trir nhiét khac nhau va cé thé duoc st dung
rat hiéu qua dé
 Giam thiéu ca chi phi vdn hanh va vén
* Giam nhu cau dién/nhiét
* Giam murc tiéu thu nang lwong téng thé va tdng hiéu qua hé théng

* Gidm phat thai khi nha kinh (két hop ndng lwong téi tao)

15
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Lgi ich cua TES

* Tiét kiém chi phi ndng lwong
* Giam nhu cau dién vao gi® cao diém
* Tach riéng thoi gian sir dung (tai) va gia ca
* Hiéu suat hé théng cao hon — hoat dong & diém dit khong déi

* Loi ich giam cacbon
* Slr dung nang lwgng tai tao — nang lwong mat troi va gio

* Triét tiéu sy phu thudc vao cac ngudn dién dap (rng nhanh va cdc nha méy
dién phd dinh

 Giam kich thuwdc thiét bi
* Hé théng c6 thé dugrc thiét ké cho tai trung binh quanh ndm thay vi tai cao
diém xay ra dudi 5% s6 gid hoat dong

16
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Loi ich cia TES

* Tiét kiém chi phi von

8 oo mm
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» Giam kich thuwdc cac thiét bi lam lanh va thiét bj lam mat I&n & mic thiét ké

* Cac hé thdng va thiét bi nhd hon - mdy bom, quat, may bién ap, v.v.

* Loi ich hé théng

* T6i wu hdéa hé thong — loai bd cac van hanh non tai

* Van hanh hé théng & diéu kién thuan Igi cho phép dat hiéu qua hé théng cao

hon

* Tang do tin cay va dy phong

* TES c6 thé cung cap thém tai va du phong N+1

* Hoat ddng cla thiét bi so cdp 6n dinh hon, nang cao dd tin cay

 Kha ndng thuc hién bao tri dinh ky va phong ngira dé nang cao do tin cay

< Global

SN
" Gateway! - %!g? ‘

B0 G THUCNG

17
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) o Gid ban dién
TT Nhém déi twgng khdch hang (adn g/kWh)
Quyét dinh 963/Qb-BCT: 1 | Gié ban I& dién cho cic nganh san xuat
1.1 | CAp dién ap tir 110 kV tré 1én
1. KHUNG GI) CAG BIEM AP DUNG: 5 G e B8 Al
3) Cac ngay firths Hai dén thi B3y 1 7h30 dén 22h30 (05 gidng: Wi hép s
b) Ngay Chi nhat: khaing co gitr cao diém., ¢) Gigs cao dicm 3456
1.2 | Cép dién 4p tir 22 kV dén dwéi 110 kV
2. KHUNG G180 BINH THUGNG AP DUNG: : a) Gidr binh thurdmg 1.833
a) (ac ngay n'fithﬂ Hai dén 'h.“ Bég!: 1r 06hO0 dén 17h30 b) Gios thap diém 1.190
va tir ?2h3£! ﬂen‘ ZQPUU LE] gtt‘{a‘ngaull — ¢) Gid cao diém 3,398
b) Ngay Chi nhat: tir D6h0D dén 24h00 (18 gid/ngay). 1.3 | Chp dién ap tir 6 kV dén dudi 22 kV
3, KHUNG 618/ THAP BIEM AP DUNG: a) Gid binh thutmg 1.899
Tir 00O dén D6hOD tat ca cac ngay trong fudn (06 gidfngay). b) Gior thap diem 1A%
¢) Giér cao diém 3.508
(*): Quyét dinh 56 963/08-BCT cia B Cang Thuong naty 22/4/2026 1.4 | Cap dién dp dui 6 kV
a) Gid binh thuong 1.987
b) Gid thép diém 1.300
¢) Gits cao diém 3.640
18
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Hé thong trit lanh

19
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Ché d6 tich lanh

Ev3
* Giolam viéc: 00h00 — 06h00
e Chiller Iam viéc & ch& d6 san xuat lanh dé cap vao bé trir
lanh

20
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Ché d6 lam mat

* Gio lam viéc: 06h00 - 17h30 va 22h30 - 24h00

 Chiller lam viéc & ché d6 lam mat, cap nwdc lanh dén ho
tiéu thu

21
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Ché d6 xa

LK
9890008289
OOXCOCK N K O X

AR

e Gid lam viéc: 17h30 - 22h30 (cao diém)

 Bétrit lanh cap nudc lanh dén ho tiéu thy, chiller han ché
chay (hoac dirng han)

22
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Phan loai TES
* Loai phuwong tién luu trir

* Nhiét hién

* Nhiét an Classification of Chilled

Thermal
. . R . water storage based on ____————" Stratification

e Lwu trit nhiét hién (loai) different methods of

- B& ngang separating cold water
from warm water :

 Phan tang nhiét (b& dirng)
* Nhiéu ngan \ ;Ii:::::gm
* Nhiéu bé Multiple

A A Compartments
* Bé dang mé cung Labyrinth and Baffle

K&t cau bé téng ngdm - ‘

* Tang ngdm nudc
* Luu triv nhiét hién (vat liéu dwoc st dung) — nudc lanh; dung dich nwdc (nwdc
mudi, glycol) va chat 1dng khdng chira nudc; Chat long nhlet do thap (LTF)

23
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Phan tang nhiét trong bé nwdc lanh

S 1000.00
* Nudc cé mat do i W;ter
cao nhat & 4°C 099,95/
i —
* Nwdc lanh duoc 999.90 ~ ™

dua tro lai ddy bé

999.85[ / \
999.80 . /

999.75
i \

999.70L \

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

e Nudc am hon duoc
cung cap cho may
lanh tir dinh bé

Khoi lwong riéng (kg/m3)

Nhiét d (do C)

24
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Phan loai TES

* Lwu trit nhiét an

* Nudc/ Dba

* Cac vat liéu chuyén pha khac

Hé théng bam da trén 6ng - tan d4 tir bén trong

5 PP ER RS

Hé théng bam da trén 6ng - tan d4 tir bén ngoai
Da déng goi
Thu hoach bang/d3a

AL AN T

Bun da (P3 tuyét 1ong)

Mu@i hydrat

HAn hgp mudi cung tinh khan

25
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HO6 so tai hang ngay (vi du)

Tai lanh (kW)

1600

1400

1200

1000

®
=3
=3

-
=3
=3

s
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O
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Hoat dong hang ngay (vi du)

*Tuy chon 1
* Quy mo6 nha may lam lanh — 1.400 kW
* Tai lam mat hang ngay — 24.800 kWh

*Tuy chon 2
* Quy mo6 nha may lam lanh — 1.050 kW
* Tai lam mat ngay — 24.800 kWh + Tén that tuan hoan
* Kich thuwdc TES — 2.400 kWh

27
8 coopm @
n n ? \ 7
Ché do xa + lam mat
« Gi® lam viéc: 10h00 - 17h00 (t3i diém)
e BEé tri lanh cap nudc lanh dén ho tiéu thuy + chiller [Am mat
28
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HO6 so tai hang ngay vdi TES (vi du)

1600 B Phu tai lanh (kW)
® Cum Chillers
1400
® Tich lanh TES
1200 m Xa lanh TES
< 1000
g
'E 800
&
©
= 600
400
200

. |||||| ||||||
&

‘l® ‘l® ‘l® ‘l® Qb‘l® 0®‘1® 00(1@ ‘l® Q‘l®
S &

O
S K K K K K s s s s S S K
O O O O O O O O O O O O O &
IR I P DRSS '»"0 XS 0_0 S

N

S
N
N

29

a " giobal @

‘. Gateway
-d i1t
B0.Ctna MG ———_ O amatr i v S

H6 so tai hang ngay vdi TES (vi du)

1600

== Xa lanh TES
mm Tich lanh TES
1400 — Cum Chillers

1200

=
o
=}
s}

Tai lanh (kW)

600

400

200
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HO6 so tai hang ngay (vi du)

1600

Lam mat
1400

1200 Triv |anh \ Xé Ianh

1000 N ,
‘ ‘ | Lam mat
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801
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Tai lanh (kW)
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Kich ban thuan loi nhat cho TES

* Tai lanh cao (hodc rat cao) trong thoi gian tuwong ddi ngan
* H3y nghi dén nhu cau lam mat ¢ ciu hinh hé théng khi nén

* Pon gid dién nang vao gid cao diém thap cao
* Nang luvong dién thap (hodc rat thap hodc am) trong gi® thap diém
* Ngan sach cho mé& réng hé thong rat han ché

* Cac hé théng quan trong van can hoat déng véi kha ndng du phong
t6i thiéu

* Nganh cong nghiép dang tim cach khtr cacbon va st dung lugng hon
hop nang luvgng tai tao cao hon khi cd san
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Cdc diém chinh / Cac hang muc cén thuwe hién

1. Lwu tri¥ nhiét (TES) ld mét ky thudt rdt hiéu qud dé dat
duroc mot sé muc tiéu méu thudn nhau

2. Moéiwng dung phéi dwoc ddnh gid riéng

Mot sé yéu té thudn lgi ¢ thé duoc st dung lam
céng cu sang loc dé ddnh gid tinh khd thi cdp 1

Hiéu duoc ddc tinh phu tdi ciia nha mdy la rét quan
trong — ddc biét la nhitng thay déi dua trén thoi
tiét, téc d6 san xudt va céng sudt hé théng

Lwu tri¥ nwoc lanh va trid nwdc da la nhitng hinh
thure TES phé bién nhdt
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CONG CU PHAM VI LANH CONG NGHIEP & LAM MAT QUY MO LON (CRST)
TiNH TOAN HIEU SUAT BON VI & HE THONG

CONG CU DANH GIA HE THONG NU'O'C LANH (CWSAT)

CO HOI HIEU QUA NANG LUQNG (EE) TRONG HE THONG NU'O'C LANH
MAY LANH — QUA KHU, HIEN TAI & TUONG LAI

HE THONG LANH CONG NGHIEP

MO HINH HE THONG LANH CONG NGHIEP

CO HOQI EE TRONG HE THONG LANH CONG NGHIEP

NGHIEN ClPU TRUONG HQP TOI WU HE THONG CR

CONG CcU PHAN MEM EE KHAC CHO HE THONG CR

HE THONG CR THE HE TIEP THEO

KET LUAN

8 m @
KET LUAN TOI U'U HE THONG LANH & NU'OC LANH
13.1 Két ludn
13.2 Cac buérc tiép theo
13.3 Cong cu & Tai nguyén
2

265



i o
@ wom @

B0 Cmen =T

Két lugn / Tom tat

* S dung Phwong phap tiép can hé thong (Systems Approach) doi véi cac cum chiller va
hé thdng lanh dé xac dinh cac co hdi tiét kiém nang lwong tiém nang, cling nhw toi wu hoa
va quan ly cac hé théng nay.

« Hiéu ro vé cac moi chét lanh va tinh chat nhiét dong lwc hoc 1a nén tang cét I6i khi phan
tich cac hé thong chiller.

+ M6t hé thdng lanh / chiller sé bao gdm céac qua trinh co ban sau: Bay hoi, Ngwng tu, Nén
va Gian n& / Tiét lwu.

* Phuong phép tiép can hé thong trong mét chu trinh 1am lanh sé& bao gom viéc danh gia tir
phia str dung cudi (phu tai lanh can cung cap), cac cum chiller, thap giai nhiét (thai nhiét ra
mdi trwdng), hé thong bom, quat, v.v.

+ Céc hé thdng chiller nén hoi co hoc mét cap duoc st dung phd bién nhét, nhung cac hé
thdng lanh (cdng nghiép) thuweng sé la loai nhieu cap dé dap &ng dai chénh léch nhiét do
(temperature lift) I&n hon, cung cp nhiéu mirc nhiét d6 1am lanh khac nhau, v.v.
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Két luagn / Tom tat

C6 nhiéu co ché diéu khién khac nhau dé kiém soat hoat déng clia may nén.

Viéc van hanh & ché do ban tai co thé rat kém hiéu qua va hién co mét s6 cong nghé
tién tien, bao gom ca bién tan (VFD), dwoc ap dung dé cai thién hiéu suat.

Cac cum chiller don gian cé thé st dung vong tuan hoan so cép véi lwvu lwong cb dinh
/ bién thién, nhwng cac hé thdng chiller phirc tap s& bao gbm mang luéi phan phbi
nwéc lanh so clp (primary), thir cip (secondary) va cép ba (tertiary) véi ca lwu lwong
c6 dinh 1an bién thién.

Hé sb hiéu ndng (COP) thwérng dugc dung dé danh gia mot thiét bi don 18, nhwng COP
Hé théng (System COP) phéi bao gébm ca dién nang tiéu thu b&i dong co may nén
chiller, bom nwéc lanh, bom thap gidi nhiét, quat va céac thiét bj tiéu thu phu tai ky sinh
khac.

Biéu d6 phu tai (Load profile) dong vai tro rat quan trong trong viéc thau hiéu nhu cau
lam lanh / trr lanh cta hé thong trong su6t ca nam.
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Két lugn / Tom tat

+ Viéc tinh todn chi phi van hanh cum chiller s& yéu cau cac di liéu vé biéu do
phu tai, s6 gi& hoat dong, hé s6 COP va don gia dién nang.

+ Hé s6 hiéu nang theo muia (SCOP) dwoc s dung phd bién nhat dé xac dinh
murc hiéu suat trung binh.

+ Viéc tinh toan hiéu suat van hanh thuc té cho cac hé thong lanh sé yéu cau céc
théng tin vé nhiét dé, ap suat, lwvu lwvgng va céng suat.

+ C4c chi s6 danh gia hiéu qua khac cia cum chiller bao gom: lift may nén (do
chénh ap suat/nhiét do), Hiéu sudt may nén dang entropy, D6 htru hiéu clia bd
trao doi nhiét, v.v.

« Tac dong clia hién twong bam cau cén trong cac bd trao déi nhiét can phai dwoc
xac dinh va lién hé tryc tiep voi sy suy giam hé s6 COP ciling nhu sy gia tang
chi phi van hanh.

--'-. Q"
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Két lugn / Tom tdat

+ Hé thdng lanh c6 thé tiéu thu mot phan dang ké néng lwong cla nha may — ddi khi [én t&i
50%!

+ Céc rng dung rat da dang, tir lam lanh dbi lwu dén cap dong tiép xtc va cac bién thé két hop
véi thiét bi chuyén dung c6 mat trong nhiéu nganh céng nghiép thwc phdm va ché bién khac
nhau.

+ Céac hé théng lanh cong nghiép c6 thé dwoc phan loai theo nhiéu cach, nhuwng tiéu chi phan
biét co ban nhat thuweng la loai méi chéat lanh dwoc st dung — vi du nhw halocarbon, amoniac
(NH3), carbon dioxide (CO2), v.v.

+ Mot phwong phap phan loai khac Ia dwa trén cu truc van hanh: hé théng nén da cép, hé
thdng ghép tang, hé théng cép 16ng tran bang bom (liquid overfeed) va hé théng hép thu.

* Dan ngwng tu bay hoi la Iwa chon wu tién cho co ché thai nhiét trong cac hé théng lanh céng
nghiép.

+ May nén piston va may nén truc vit chinh la nhirng thiét bj cha lwc (d6ng vai trd "ngwa thd")
clia cac hé théng lanh.
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Két lugn / Tom tat

+ Ché d6 van hanh non tai can dwoc danh gia can than, dic biét Ia do may nén truc vit
c6 thé bi suy gidm hiéu suat dang ké khi st dung van trwot dé diéu khién nang suét
lanh.

+ Nén can nhac s dung Bién tan (VFD).

» T6i wu hoa hé thong dé duy tri nhiét d6 bay hoi & mirc cao nhét co thé ma khong lam
anh hwéng dén bat ky yéu cau cong nghé nao.

+ T6i wu hoa hé théng dé duy tri nhiét dd ngung tu & mirc thap nhat co thé ma khong
lam anh hwédng dén bat ky yéu cau cong nghé nao.

+ Danh gia/so sanh phwong phap lam méat dau bang xi-phéng nhiét (thermosyphon oil
cooling) v&i phwong phap phun 1édng (liquid injection) trong cac may nén truc vit.

+ Cong tac Van hanh va Bao tri (O&M) ddng vai tro to I&n trong viéc dam bao may nén
luébn dat hiéu suat cao nhat.

8 Gum @
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Két luagn / Tom tat

* Viéc wng dung lloT (Internet van vat cap c6ng nghiép) va Tri tué nhan tao (AI) tién
t&éi Hoc may (Machlne Learning) glup huén Iuyen hé théng lién tuc giam thiéu chi
phi nang lwong va cai thién dang ké do tin cay.

* Tich trlr nhiét nang / Trl lanh (TES - Thermal Energy Storage) la mét ky thuat rat
hiéu qua dé dat dwoc cung ltc nhiéu muc tiéu mang tinh déi 1ap nhau (vi du: vira
gidm chi phi van hanh vira ddm bao dap (rng du tai dinh).

+ C6 mot s6 Ngh| dinh thw da phwong gilra cac chinh phu da duoc phe chuén va
thwe thi — dién hinh nhw Nghi dinh thw Montreal cung Ban sira ddi, b sung Kigali;
Nghi dinh thw Kyoto cung Hiép dinh Paris vé bién dbi khi hau.

+ Diéu quan trong 1a phal dinh ky cap nhat trang thai cia cac nghi dinh thw nay,
ciing nhw lap trwdng va cac cam két ctia Viét Nam.

* Van de an toan (dac biét 1a Tinh dé chay) la nhirng mdi quan ngai chinh déi véi
mot s6 loai méi chat lanh thé hé mai.
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KET LUAN TOI U'U HE THONG LANH & NU'G'C LANH
13.1 K&t luan
13.2 Cac buérc tiép theo
13.3 Cong cu & Tai nguyén
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Danh sach cac co héi sir dung nang lvong
hiéu qua

Thwc hién quan ly nhiét dé nwéc thap giai nhiét (cooling tower).

Tbi wu hoa cac cai dat dbi véi nhiét do nwéc lanh cép (chilled water supply
temperature).

Loai bd cac muc dich st dung nwéc lanh (chilled water) khéng phu hop.
Duy tri lvu lwgng nwéc téi wu di qua dan bay hoi / dan ngwng tu.
Vé sinh dan bay hoi / dan ngung tu bi bAm ban va déng cau cén (fouled and scaled).

St dung may lam lanh (chillers), may bom va quat dwoc dan déng bang bién tan
(Variable Frequency Drives - VFD).

Lap tr;]n,h diéu khién trinh tw (sequence) cho cum nhiéu chiller dé ti wu hoa hiéu suét
tdng thé.

(ng dung cdng nghé lam mat tw nhién (free cooling) khi diéu kién thoi tiét cho phép.

10
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Danh sach cac co hdi st dung nang lvgng hiéu
qua(heptheo)

banh gia cac tuy chon hé thdng gidi nhiét bang nwéc (water-cooled) so vé&i hé thdng gidi
nhiét bang gi6 (air-cooled).

Loai bé cac khi khéong ngung (non-condensable gases) va hoi dm ra khéi hé théng.
Thu hdi va tai ché méi chat lanh (reclaim refrigerant).
Khé&c phuc triét d& moi sw cb ro ri mdi chét lanh.

Duy tri lwong méi chat lanh & murc tiéu chudn phu hop.

Giam thiéu hién twong doi khi / ddi ap (surging) & may nén (thwéng gap & may nén ly
tam).

Duy tri hiéu suat déng entropy (isentropic efficiency) ctia may nén.

Trién khai chién lwgc quén Iy phu téi dinh (st dung cong nghé tich trir nhiét / triy lanh -
thermal storage).

Danh gia kha nang tich hgp nhiét cong nghé (tan dung nhiét thira cho cac qua trinh
khac).

11
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MOt s6 bién phap giam tiéu hao nang lwgng cho
lanh cong nghiép va nang cao hiéu suat hé thong

Giam tai lanh

Tang nhiét do bay hoi

Giam nhiét d6 ngwng tu

T6i wu hda diéu khién may nén
Hiéu qud va diéu khién quat

St dung nhiét thai — thu hoéi nhiét
Tranh va stra chita ro ri

12
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Cac co hoi diéu tra khac trong hé théng lanh
cong nghiép

* Kiém soat quat dan bay hoi dung céch

* S&r dung dong co hiéu suat cao va bd truyén déng tan sé thay
déi, néu cd

* Thu héi nhiét thai tlr dau ddy may nén
* Stra chita ro ri

* Loai bo khi khong ngung

13
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Cac co hoi diéu tra khac trong hé théng lanh
cong nghiép

« Giam lwong hoi &m lot vao kho déng / ham déng
* Dadm bdo d6 kin khit cta clra
¢ T6 chirc tot khu vire tap két san pham (phong dém) va hé thdng khir &m

* Viéc pha badng nén duwoc thuc hién theo céch ré nhat cé thé
* Sr dung dién tré c6 thé I3 t8n kém nhat
* Ph3 bang bang gas ndng van tiéu tén chi phi — phuong phap nay khéng hé
miéen phi
e Duy tri tan suat phd bang thich hop dwa trén viéc kiém soét nhu cau

* Thyc hién xa d4 khi khodng cach gilra cac 14 tdn nhiét (bwdc canh - fin
spacing) c6 thé giam 20%

* X4 bdng dya trén phu tai thyc té

14
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13.1 Két ludn
13.2 Cac buérc tiép theo
13.3 Cong cu & Tai nguyén

' KET LUAN TOI U'U HE THONG LANH & NU'OC LANH

15

! Global Qs
"~ Gateway 3

Tai liéu tham khao

* S6 tay ASHRAE
* 2017 — Fundamentals
* 2018 - Refrigeration
* 2019 — HVAC Applications
* 2020 — HVAC Systems & Equipment

* Stoecker, Wilbert — Industrial Refrigeration Handbook, McGraw-
Hill Publications, 1998

* Dossat, Roy — Principles of Refrigeration, 2nd Edition, Sl version,
Wiley Eastern Limited, 1991

* Bogart, Marcel — Ammonia Absorption Refrigeration in Industrial
Processes, Gulf Publishing Company, 1981

16
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e CWSAT — Phién ban SI Metric
* CWSAT - Phién ban Hoa Ky (IP)

* CoolPack 1.50

* Phan mém déanh gia bao 6n 3EPlus

* Cong cu MEASUR cliia DOE Hoa Ky

* Hé théng bom
* Hé théng quat
* Cac bang tinh toan

* Thong tin lién hé

17

< Global
‘. Gateway S

g e

B0 i THUONG

Cam on

* Riyaz Papar, PE, CEM, Fellow - ASME, ASHRAE
C2A Giai phdp bén virng, LLC - USA

rapapar@c2asutable.com

* Tanya Van Zyl

Gidm déc Chat lwong, Trung tdm San xuat Sach Quéc gia, Nam Phi

TvanZyl@csir.co.za

Dién thoai: (012) 841-3225

 Alfred Hartzenburg
Tu van UNIDO

alf@preocleaning.co.za
Dién thoai: (082) 779-2871

18
273



5;6 bal
& RN |
80 CMd THUONG

TUYEN BO MIEN TRU

Tai liéu nay dwoc bién soan trong khuén khé Dw an “Day manh
hoat déng tiét kiém nang lwong trong cac doanh nghiép céng
nghiép 1&n théng qua hé théng quan Iy nang lwong va tdi wu hoa
hé théng va thuc hanh tiét kiém nang lwong trong cac doanh
nghiép vira va nhé tai Viét Nam” (Dw an IEEP) do Lién minh chau
Au (EU) tai tro, B6 Céng Thu’o'ng (B CT) quan ly va Té chirc Phat
trién céng nghiép Lién hop quéc (UNIDO) thwe hién. Noi dung tai
liéu hoan toan thudc trach nhiém cta Dw an va khéng nhat thiét
phan anh quan diém cla bat ky ca nhan hay t6 chirc nao.

@
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