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CAC THIET BI TRONG HT PHKK TRUNG
TAM VOI CHAT TAI LANH
LA NUOC

I. CAC THANH PHAN TRONG HE THONG:

1.1 So' d6 nguyén ly:
- Cum may lanh Chiller
- Thap giai nhiét ( néu st dung TBNT 13 nuéc )
- Bom nudc giai nhi€t, bom nudc lanh
- Dan lanh FCU hay AHU
- Van diéu khién

- Binh gian no



SO DO NGUYEN LY

BINH
GIAN NO

BOM NUOC

CUM MAY LANH
CHILLER




1.2 Nguyén ly hoat dong cua cum Chiller:

Cum Chiller : 1a phan quan trong nhat dung dé san
xuat nude lanh voi nhiét @6 khoang 7°C dé cap vao
cac FCU. Hé thong sir dung so do nguyén 1y ctia hé
thong lanh 1 cap

¥

5, Btuflb+°"R




1.2 Nguyén ly hoat dong cua cum Chiller:

- May nén htit hoi méi chat dé duy tri ap suat bay
hoi khong doi trong TBBH roi nén hoi moi chat 1én
ap suat cao va nhiét do cao. Sau d6 dwa vao TBNT
dé ngung tu thanh 1ong, qua van tiét luu ha ap suat
va nhiét do moi chat lanh dé 1am lanh nudc

- Nudce lanh duoc bom dua dén cac FCU dé lam
lanh khong khi trong phong. Nudc lanh sau khi trao
do1 nhiet s€ nong Ién ro1 quay vée TBBH de duogc lam
lanh.



1.2 Nguyén ly hoat dong cua cum Chiller:
Cun} Chiller dé san 7‘(u€’1t nudce lanh khoang 7doC
bao gom cac thanh phan sau:
1.2.1MAY NEN: thuong st dung cac loai nhu

+ May nén truc vis: Su dung cho cac Chiller 16n




Catalog cua Chiller truc vis ma hiéu RTWB hang Trane

. RTWB

(&) 200-700 kW

7N




e . Unit size

Cooling capacity (1)
Power input (1)
Coafficient of Performance
Refrigerant

Mumber of refrigerant circuits

Refrigerant charge

circuit Ticircuit 2
Comprassor type

Mumber of comprassors
il charge circuit 1/circuit 2
Evaporator type

Evaporator
water content

Evaporator
water connection typa

Evaporator
water connection diamater

Condenser type

Condansar
water content

Condenser
water connection type

Condenser water
connaction diametar

Sound power leval (2]
Sound pressure

lewvel at 1 m (2]
Minirmurm operating
ambient air tamperature

Maximurn opearating
water temperature

Minimum leaving chilled
water ternperature

Maximur leaving chilled
water tamperature

207 208 210
(kW) 216 253 322
(kw48 ha 7

4.5 44 4.2

2 2 2

BB 601 687 T4
1
4.3 4.2 4.1 4.0 40 328

2 2 2 2 2 2 2 2 2

kgl 3%38 2239 &VED &0/80 G060 elre0 60D elveld 69/69 69782 T4T4 T4

2 2 2
i il B/6 "

1056 268

{inches) &

{inches] &
(dB(a)) 94

(dBjA)) 77
(=C)
(°C
(*Ci

(°C)

Helical rotary
2 2 2 2 2 2 2 2 2
1 7 gig a8 L] &g gig 18 1M
Tube-in-shell'Dx

220 220 200 200
Victaulic

G G G
Tube-in-shell'Floodad

&6 GE 75 75
Victaulic

] b
a9 2]

20 77
]

&0

-12

18

(1) Ternparaturs of water entering’leaving evaporator: 1279 at 0.0176m° LEW, condenser 20035°C gt 0.044m2, kKW
{21 Without sound attenuating enclosure at full load, data in accordancs with 150 7746




+ May nén xoan oc: thuong su dung cho hé thong
Chiller nho va trung binh. Do ¢6 it bo phan chuyén
dong nén it 6n, hi€u suat may cao

10



Catalog chiller may nén xoan 6c CGWH hing Trane

. CGWH

(L 51-153 kw*




e | Unit size

Cooling capacity (1)

Power input (1)

Coafficient of Performance
Refrigerant

Mumber of refrigerant circuits
Refrigerant charge circuit Veircuit 2
Comprassor type

Mumber of comprassors
Mumber of capacity staps

il charge circuit 1/circuit 2
Evaporator type

Evaporator
water content

Evaporator
water connection typa

Evaporator

water connection diamatar {inchas)
Condenser typs

Condensar
water contant

Condansar
water connection typa

Condanser

water connection diameatar (inchas) 1%
Sound power level (2] (dBiA)) 75
Minimum leaving

water tamperature condenser (*Ch

Maximurmm leaving

water tamparature condensar (=C)

Minirnurm evaporator

lzaving water tempearature (AC)

Maximurn evaporator
leaving water temperature (|

{1 Temperature of water ermtering/leaving evaporator: 127% condensen 3WALC, with R4OTC
(2} Without sound attenuating enclosure and at full load, in sccordances with 150 3746 -1998

225

0.1
26.8
.36

230

102.0
048
230

R407FC

2
&G

3
3
THG.E

3
3
10.4/6.6

Brazed plata

2.8

10.3

IS0 RT male

2

2

Brazed plata

249

10.3

IS0 RT mala

2
21

2
8z

2
a%

3
3
13266

2 2
"7 a4

4 4
4 4
104104 13.2132




+ May nén ly tdm: C6 ning suat lanh rat 16n, van
hanh don gian, do tin cay cao, d0 quan tinh nho nén
it On, co thé tang giam tai dé dang nho canh chinh tai

Canh chinh tai ‘ ?*'

Dan ngung tu

May nén ly tam

g Binh bay hoi

13



Pé tang hiéu qua cho may nén ly tAim trong hé
thong DHKK nguoi ta co thé sir dung nhi€u cap nén

 (34.7°C)

Condenser

Journal/Sleeve

Bearing Duplex Ball

Bearing

/< /

N

Hermetic

Liquid and Gas Evavorator (7°C) ' Motor

- \ Moveable Inlet
12°C) Guide Vanes

Liquid and Gas System
Load

14



Catalog Chiller may nen ly tam CVGF hang Trane

o CVGF

1400 3800 kW

A
Dynaview interface of

Tracer™ CH.530
controller




e | Unit size 400 500 650 800 1000

Minimum cooling capacity (1) (kW] 1400 1500 1850 2200 24010
Maximum cooling capacity (1) (kW] 1950 2500 2800 2500 3800
Minirmurm power input (1) (K¥Vi 220 230 280 220 420
Maxirmum powserinputil) (KW 340 420 420 00 Ghi0
Minimum Coafficient

of Pedormance b2 L8 b2 L2 58
Maximum Coefficient

of Padormance 6.6 6.6 6.6 6.6 6.6
Refrigerant R134a

Mumber of refrigarant circuits 1 1 1 1 1
Rafrigerant charge ikq) 240 290 340 B0 ]
Comprassar iy pe Centrifugal

Mumber of compressors 1 1 1 1 1
il charge il 57 57 57 57 57
Evaporator type Falling film

Evaporator water contant il 320 440 Gel 220 S80
Evaporator

water connaction typa Victaulic/Flanged adaptor

Evaporator

water connection diametar (inches) 2 g 10 10 12
Condenser type Tube-in-ghall

Condensar

watar content il 420 480 TE0 900 100
Condensar

water connaction type Victaulic/Flanged adaptor

Condensar

water connection diametar {inches) 10 10 12 12 14
Sound

pressure level at 1 m (2) (dBiAj) a2 a2 24 21 21
Minimum operating

ambiznt air tarmparaturs (] 5

Maxirmum opearating

ambient air tem peratura ("C) b0

Minimum leaving

watar term paraturs (") 4

Maxirnum leaving

water tam paraturg (*C) 15

Powar supply (W/Ph'Hz) 4007380



1.2.2 THIET BI NGUNG TU:
- Chiller giai nhiét bang gi6:

Chiller
giai
nhiét
g10

Van diéu
khi€n

17



1.2.2 THIET BI NGUNG TU:
Chiller giai nhiét bang nudc: TBNT
duoc giai nhiét bang nudc. O day hé
thong phai str dung théem thap giai
nhiét

———

Chu trinh
khong khi

Khéng gian diéu hoa




1.2.3 BINH BAY HOI: Dung dé lam lanh nuéc c6
2 loa1 sau:

- Nwée chay trong ong : Lam bang ong dong c6
canh. Moi chat lanh s6i ngoai ong, nudc chuyén
dong trong ong. Binh bay hoi duoc boc cach nhiét
va duy tri nhiét @6 khong duoc qua dudi 7° C nham

ngan ngua nuoc dong bang gay no vo binh
Moi chat ve MN

ST
] |'I|:_|_

|
I{=n]n]
| T
[ I

'
I'. III::—

19
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Pé lam roi dong chay ciia nudc chay trong ong voi
muc dich 1am ting hé so truyén nhiét, nguoi ta st
dung binh bay hoi véi 1 hay nhiéu pass nudc nhung
s€ lam tang cot ap cua bom

Loai 2 pass

i —
— } —_—

20

Loai 3 pass



- Nwéc chdy ngoai éng : Uu diém 1a han ché dugc
su ¢0 nd ong do nudc dong bang nhung viéc ve sinh
kha phtrc tap

Nworc vao

Ho'i moi Y
chat vé MIN

Long
1)
BCCA

Van TL Vach ngan

Phuong phap tiét luu c6 thé st dung van tiét luu
nhi€t cho chiller loal nho hay ti€t luu ki€u phao cap
dich theo murc cho chiller loai 16n 2L



1.3 DAN LANH FCU ( Fan coil unit ):

La dan trao d6i nhiét ong dong canh nhom va quat
gi6. Nudc lanh chuyén dong trong ong, khong khi
thoi ngang qua trao doi nhiét hién am, sau d6 thoi
truc tiép hay qua ong gi6 di vao phong

O O

QRA RAQ

22



1.3 DAN LANH FCU ( Fan coil unit ):

Gom co mot so loai sau:

FCU loai ap tran

FCU loai treo tuwong FCU loai Casset

23



1.3 DAN LANH FCU ( Fan coil unit ):
Ta co Catalogue cua loa1 Casset hang Trane nhu sau:
Chilled Water Cassette Unit

Model : CWCS16~CWCS40
Cooling Capacity : 16,000~40,000 Btw/'hr

o —Motel mmmmmmw
' -mmm

24




1.4 DAN LANH AHU ( Air handling unit ):

Co cau tao trong tu nhu FCU nhung c6 kich thudc
16n hon dé lap dit cac thiét bi xir Iy khong khi khac
nhu b0 gia am, bo gia nhi¢t...AHU co 2 dang loai
dat ngang va dat ding. Tuy theo dia hinh ma ta chon
lra cho thich hop

25



1.4 DAN LANH AHU ( Air handling unit ):
Dud1 day la AHU cua hang York ma hi¢u YSM

2Mx2
A x
x4
P

Hxdl
Wxm
H 16l
Hrm

WM

Wied
Wrm
M xal
E = =
g ]
£l x 81



1.5 BOM NUOC LANH VA BOM GIAI NHIET:

Bom nuoc lanh va giai nhiét dugc chon theo luu
lwong va cot ap.

Luu luvong bom nudce giai nhiét:
Luu lwong bom nuoc lanh:

Trong do:
Q«,Qo:ndng suat dan ngung tu va ning suat lanh Chiller
Cpn : nhi¢t dung riéng cua nudc 4,18 kl/kg

Atgn, Ata : dO chénh Iéch nhiét d0 nudce gidi nhiét qua
binh ngung va do chénh léch nhi¢t d0 nuéc qua TBBH
27



1.6 THAP GIAI NHIET:

Pugc sir dung cho Chiller giai nhiét bang nudc.
Dua vao nang suat lanh ctia Chiller ta cé thé tra truc
tiép dé tim thap giai nhiét. Vi du : FRK100 hay
LBC100 la thap c6 kha nang sit dung cho may lanh
c6 nang suat lanh 100ton. Nang suat nay theo dicu
kién chuan t=32 doC, t« = 27d0, nudc vao/nudce ra =
37/32 d6C. O dieu kién Viét Nam néng va am hon
nén can phai kiém tra lai. Luu luong nudc giai nhiét
dinh mttc co thé tinh gan dung
Hay ta co thé tinh toan gan dting nhiét luong giai
nhiét BN bang cach lay

28



Théng s6 k¥ thuit ciia thap giai nhiét hing Airtech

FRP COOLING TOWERS

SPECIFICATIONS

Nominal Heat Rejection Operating Pump Head
Capaclt',r
Kcal/Hr x 1000 m Dlﬂmetﬂr Weight (Kg) mm Hz0

2400
2100
ACT - 50 ge 2100

ACT - 80

1700

1800

2100

*Mote:- Nominal data based on 15 L.P.M. (4 USGPM per TR) Water Inlet 36.4° C (97.5° F), Water outlet 32.2° C
(90.0° F) & Wet Bulb 28.3° C (83.0° F). For capacities in other conditions please contact us.

AS
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1.7 HE THONG PUONG ONG NUOC LANH:

Phan loai
- Loai 4 dwong ong : St dung de cap nudc lanh
va nrgc nong suwol am

ity 0 oy g
mide iy mife lanh

Dan coif

.

= -
gt
5
=1
-
=
]

hong 0%
Smide ianh

ity 0
mide niny

(b - 3 1




1.7 HE THONG PUONG ONG NUOC LANH:
Phan loai
- Logl‘i 2 du’é’lgg ,6’ng : Su dung dé cap nude lanh
va khi can 9(’) the lap thém he thong gia nhi€t nuoc
dung suo1 am

dny cdp chinh

32



1.7 HE THONG PUONG ONG NUOC LANH:

- Loai hoi truc tiép va hoi nguoc . Do tro luc cac
nhanh cta hé thong ong hoi truc tiép khong dong
déu nén ta str dung he thong hoi nguoc (hinh b)
Nhung hé thong ong hoi nguoc s& ton 6ng nhiéu hon

Danlanh Dan fanh

Binh bdc hai Binh bde hai

S J - i
1 ‘ [ | "
15}

Bom & i
g edf dinh )
s 33




1.8 HE THONG VAN PIEU TIET NUOC LANH:
Gom c6 van diéu khién loai 2 ngd va 3 nga:

+ Van diéu khién 2 nga:

Van duoc diéu khién déng mo nho vao tin hicu
nhiét do ph(‘)ng sau do chuy’én thanh tin hi?éu dién va
dieu khién dong co bu’é’g no1 vo1 ty van dé tang hay
giam luong nuoc lanh cap vao FCU

MGLV-F 2 way 34



1.8 HE THONG VAN PIEU TIET NUOC LANH:
Pic diém hé théng kh1 str dung:
- Nhi¢t d nudc hoi vé Chiller hau nhu khong thay
do1 cho du phu tai lanh thay do1
- Luu lwong nude qua dan sé thay doi theo Rhu tai
lanh, do do luu lwgng bom nuoc cung thay do1

- Ap suat dau day bom nudc lanh sé tang & khi phu
tal lanh giam

35



1.8 HE THONG VAN PIEU TIET NUOC LANH:
+ Van diéu khién 3 nga:

Gom 2 loai:

3-way Diverting

3-way Mixing

Loai nhap dong Loai phan dong
36



1.8 HE THONG VAN PIEU TIET NUOC LANH:

Dac diém cua he thong khi sir dung van 3 nga:

- S€ bypass mot luong nuwdc qua dan lanh khi phu
tal lanh giam

- Luu luong nuéce di qua hé thong bom khong thay
do1 nhiéu nén viec tiet kiem nang lwong cho bom it

- Nhiét d6 nude lanh hoi vé Chiller s& thay doi nhicu
theo phu tai lanh

37



1.8 HE THONG VAN PIEU TIET NUOC LANH:

? -:‘.::.‘.:: == = L g
b T, = == .-
. Ch\rdauell Qi -m]h \5
Tl P T T "'H_-
! ﬂ-‘— hesmamataers - Ravarss Rabum ’_F_x"" Ong hOl

E T Water Flow Switeh / ’ff nguwoc
'\;'i-‘—'v' ratian Eliminatar

\.5}-— ressure Gauges




1.8 HE THONG VAN PIEU TIET NUOC LANH:
Viéc diéu khién céc van nay nho va bd diéu
khién nhiét do trong phong

V6i bo diéu khién trén ta c6 thé diéu khién kha
tot nang suat lanh FCU theo nhieu cap
39



1.9 BINH GIAN NO:
+ Nhiém vu:
- Ngin chin nhitng anh huong khi nude thay doi
thé tich khi nhiét do thay do1
- Tao ra mot luong nudc du triy bo sung khi nudc bi
IO 11
Co 2 loai:

a. Binh din nd hd: Puoc dit ¢ vi tri cao nhat &
duong ong ho1 ve. Co the tich bang 6% luong nuoc
chira trong h¢ thong. Trén nap thong voi khi quyeén,
duong nudc cap bo sung dong mo nho van phao.
Cau tao don gian, r¢ nhung nuwdce hap thu vol oxy
nén dé lam mon dudng ong 40



1.9 BINH GIAN NO:
b. Binh dan n¢ kin:

Binh khong thong véi khi quyén, thé tich chira
nudc ciing bang 6% thé tich nudc ciia hé thong. Phia
trén mét nude 13 chat khi nao d6. Khi nhiét do nudc
tang, nudc dan nd lam tang ap suat trong binh va
nguoc lai. Vi 12 binh kin nén phai gan ap ké theo doi
ap suat trong binh. Binh khong can lép dat ta1 vi1 tri
cao nhat ¢ hé thong. Do binh khong tiép xtic voi
khong khi ngoai troi nén hé thong khong bi an mon
do oxy hoa tan. Nhung nhuoc diém c6 cau tao phiic
tap

41



1.9 BINH GIAN NO:
b. Binh dan no kin:

fan ianh A d khi

Binh bdt
bt

Binh ddn nf kin

42



1.10 CAC THIET BI PHU KHAC:
A. Phin loc:

Phin loc cin dé bao vé khong cho cac vat la di
vao thiét bi, thong thuong phin loc duoc lap tai dau
hat cua bom, trude van diéu chinh va cac phu kién
cling nhu cac thiét bi tu dong can duoc bao vé khac

. p— J—
3955 o 3 =)
R S,
- <
it i ]
A B i
/ A

43



1.10 CAC THIET BI PHU KHAC:
B. Nhiét ké va ap ke:
Nhi,ét 1‘<é' Vé,ép ké duoc lép dat ,c"r cac Vi tri plé nha
thi€t ké can biet nhiet do va ap suat cua he thong.
-Nhiét dd nudc vao va ra cia binh boc hoi, binh
ngung
-Ap suat dau vao va ra ctia bom.

-Ap suat dau vao va ra cua binh ngung tu, boc hoti

L4



1.10 CAC THIET BI PHU KHAC:
C. Lo x4 khi:

, L6 x4 khi ?du:(yc 1ép dat ta1 vi tri cao nhat cua
h¢ thong, ta co thé sir dung van xa khi bang tay hay
tu dong.

D. Gia d& 6ng:
, O g‘Iﬁy ta quy dinh khoang cégh gitra cac gia do
ong. Néu khoang cach qua xa thi ong s€ b1 vong

xuong, con nguoc lai s€ gay lang phi vat licu lam gia
do.

45



1.10 CAC THIET BI PHU KHAC:
Bang quy dinh khoang cach gitra cac gia do:

DPwong kinh danh nghia cua ong ., mm | Khoang cach, m

T 19,05+ 31,75
38.1+635
762+ 889

1016+ 1524
203.2 dén 304.8

355.6 dén 609.6

46



1.10 CAC THIET BI PHU KHAC:
E. B0 bu trur g1an no:

Trong qua trinh lam viéc nhi€t do cua nuoc
luon thay doi trong mot khoan tuong doi rong, nén
can luu ¥ tdi su gidn nd vi nhiét cua dudong ong dé
cO cac bien phap ngan ngura thich hop

Khoang nhiét d6 Miic 46 giin nd, mm/m

0
0,165
0,336

0,504
0,072
0,840
1,080
1,187

47



Il. PAC PIEM CUA HE THONG LAM LANH
BANG NUOC:

+ Uu diém:
- Cong suat dao dong 16n:tir Ston dén hang ngan ton
- H¢ thél}g ong gon nhe nén cho phép lap dt tai cac
nha cao tang

- He théng hoat dong 6n dinh, cho phép thay doi
cong suat theo phu tai ¢ ngoai
+ Nhuge diém:
- Can c6 phong may riéng va nguoi van hanh
- Van hanh stra chira tuong doi phic tap

48



XIN CAM ON QUY
THAY CO DA THEO DOI

49
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