,CHUONG \%
HE THONG LANH KHAC
TRONG CONG NGHIEP VA POI SONG

5.1. HE THONG LANH TRONG NHA MAY BIA

5.1.1 So do6 nguyén ly hé thong lanh trung tam

Trong cic nha mdy bia ngudi ta sit dung hé thong lanh trung tam dé
lam lanh cac d6i tuong sau :

- Lam lanh cac tank lén men va tank thanh pham

- Lam lanh tank men giéng

- Lam lanh nhanh nuéc 1°C

- Lam lanh nhanh dich duong sau hé thong nau.

- Lam lanh trung gian h¢ théng CO,

- Céc ho tiéu thu khéc: bdo quan hoan, dicu hoa khong khi vv[]

Trén hinh 5-1 1a so d6 nguyén 1y hé thong lanh trung tam st dung
moi chat NH; 6 nha may bia hién dai. Hé thong lanh st dung glycol va
nude lam chat tai lanh. Trudc kia trong nhi€u nha may bia nguoi ta st
dung chat tai lanh 1a nuéc mudi. Do tinh chit an mon cua nuéc mudi
anh hudng qua 16n dén hé thong cac thiét bi nén hién nay hau hét da
duoc thay thé bang chat tai lanh glycol .

C4c thiét bi chinh bao gom: Mdy nén 1 cap hiéeu MYCOM, binh
bay hoi lam lanh glycol, dan ngung tu bay hoi, cdc thung chita glycol
va cac thi€t bi phu khac ctia hé thong lanh.

Thung chita glycol duoc ché tao bang inox, bén ngoai boc céch
nhiét gom 02 cdi c6 nhiét do khac nhau, dam bao bom glycol da dugc
lam lanh dén cac ho tiéu thu va bom glycol sau khi sit dung dén binh
bay hoi dé gia lanh. Giita 02 thung glycol duoc thong véi nhau tao ra
su 6n dinh va can bing.
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LAM LANH CO2

LAM LANH TANK

LEN MEN VA THANH PHA

LAM LANH

TANK MEN GIONG

CAC HO TIEU THU KHA

THIET BI LAM LANH
NHANH NUGC 1 C

NUGC VA0 NUGC RA T C t
BINH GLYCOL BINH GLYCOL
b 5 7¢C 2 0cC
pHA-@)
a t
b @D
|
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1- May nén; 2- Binh chiia cao ap; 3- Dan ngung; 4- Tach dau; 5- Binh bay hoi; 6- Binh thu hoi dau; 7-
Bom glycol dén cac ho tiéu thu; 8- Bom glycol tuan hoan; 9- Thung glycol
Hinh 5-1 : So do nguyén ly hé thong lanh nha mdy bia

FERS
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1 Ao nuéc; 2- Than binh; 3- T4ch 16ng; 4- Gas ra; 5- TAm chan 16ng;
6- Ong trao d6i nhiét; 7- Nudc ra; 8- Nudc vao; 9- Chan binh; 10- Ron binh;

11- Ong ndi van phao
Hinh 5-2 : Binh bay hoi lam lanh glycol

Trén hinh 5-2 trinh bay céu tao cua binh bay hoi lam lanh glycol.

Vé céu tao binh bay hoi giong binh ngung ong chim nam ngang. 0
day glycol chuyén dong bén trong 6ng trao doi nhiét, moi chat soi bén
ngoai 6ng. Phia trén binh bay hoi ¢6 gin sin binh tach 16ng, dé dam
bdo su chuyén dong clia gas bén trong binh bay hoi ngudi ta bo tri 02
ong hit & 2 phia ciia binh. Phia dué6i c6 r6n dé gom d4u vé binh thu
héi dau. Pé dam bdao 1ong trong binh khong qua cao gay ngap long
may nén nguoi ta st dung van phao khong ché€ mic dich trong binh
bay hoi nam trong giGi han cho phép.

5.1.2 So do nguyén ly hé thong lanh CO,

Trong cidc nha may bia ngudi ta thuong sit dung cac hé thong lanh
riéng dé 1am lanh CO, vi ché do nhiét am sau.

May lanh st dung dé lam lanh CO, trong so d6 nay la mdy lanh 2
cap hoat dong hoan toan doc lap véi hé thong lanh glycol bao quan
tank Ién men va lam lanh nhanh dich ndu . Trong mot s6 trudng hop dé
nang cao hiéu qua giai nhiét, nguoi ta trich glycol tir hé thong lanh bao
quan bia sang lam mat trung gian hoi CO, sau méi cap nén. So d6 nhu
vay, tuy hiéu qua giai nhiét tang nhung hé théng thu hoi CO, hoat
dong phu thudc vao hoat dong cua hé thong lam lanh glycol nén hién
nay it stt dung glycol dé ]am mét ma chuyén sang sir dung nuéc.
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=> Khong khi
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GHI CHU:
—>4Van chan Van an toan
42-Fin loc can e Van mot chiéu
—s&-Van diéntr (3 Déng hé ap suat
== Van tiét luu —qg—Van 3nga

1- Ba long CO2; Thap rua; 3- Mdy nén CO2; 4,5- Binh lam madt cap 1 va cap 2; 6,8- Thédp hap thu; 7,9- Thap lam kho; 10-

Bao vé ba long; 11- Tach long hé CO2; 12- Hoa hoi CO2; 13- Binh chita CO2 16ng; 14- Binh ngung CO2; 15- Téach long

HT lanh; 16- Tach dau; 17- Mdy lanh; 18- B¢ lam mat trung gian HT lanh; 19- Binh ngung; 20- Binh chita; 21- Thap GN
Hinh 5-3: So do nguyén ly hé thong ngung tu CO2
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Nguyén ly thhoat dong ctia hé thong thu hoi CO, nhu sau: Khi CO,
tir cdc tank 1én men duoc dan dén balon (1), sau d6 duoc dua qua thap
rira (2), & day cdc bot bia bi cuon theo dugc rira sach, chi con khi CO,
va dugc dan sang binh tich 16ng dé€ tdch céc giot nudc bi cudn theo
dong. Khi CO, dugc nén qua 2 cip, mdi cap déu duoc 1am mat bang
nudc & cac binh 4, 5. Khi CO, dugc dua qua binh hdp thu (6) dé hap
thu hét cac mui va cac chét cin ban va sau d6 dén binh 1am kho (7) dé
lam kho trude khi dua dé€n 1lam lanh & binh ngung tu CO, (14). O binh
ngung tu CO, duoc lam lanh va ngung tu lai thanh 16ng va chay xuong
binh chita (13). Trong qua trinh bao quan, néu CO, trong binh hoa hoi
bdc 1én phia trén sé dugc lam lanh va ngung chay lai xuoéng binh.

Khi cin sir dung, 1ong CO, dugc dan sang dan hod hoi (12) dé hoa
hoi trude khi dua dén cac ho tiéu thu.

Hé thong c6 trang bi 02 bo binh hdp thu va lam kho, muc dich Ia
trong khi cac binh (6) va (7) dang hoat dong thi cac binh (8) va (9) ti€n
hanh hoan nguyén. D€ hoan nguyén ngudi ta st dung hoi tir 10 hoi di
vao phan vo bén ngoai cdc binh dé sdy kho cic binh nham thuc hién
hoan nguyén.

5.1.2 Tinh toan nhiét nha may bia
Hé thong lanh nha mdy bia c6 cdc ton thit nhiét chinh sau day:
- Tén that do truyén nhiét qua tat ca cac thiét bi s dung va bao
quan lanh.
- Tén that nhiét do 1am lanh nhanh dich dudng hip long hod sau
hé thong nau.
- Tén that nhiét dé 1am lanh céc doi tuong khéc.

5.1.2.1 Ton thdt nhiét do truyén nhiét ¢ cdc thiét bi su dung va bdo
qudn lanh

Tén that nhiét & tit ca cac thiét bi 1am lanh, bao goém:

- C4c tank 1én men va tank thanh pham;

- Binh bay hoi lam lanh glycol;

- Thung glycol;

- Thung nudc 1°C;

- C4c thung men giong;
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Viéc tinh t6n that nhiét & cdc thi€t bi nay c6 dic diém tuong tu
nhau, d6 12 t6n that nhiét chil yéu qua véach c¢6 dang hinh tru, bén ngoai
ti€p xuc khong khi, bén trong 1a moi truong lanh (Moi chat lanh,
glycol, dich bia hoac nuéc lanh)

Khi tinh t6n that nhiét qua két cau bao che cua tank 1én men, tank
thanh pham va thiing men giong chiing ta gap kho khan vé 2 van dé :

- Doc theo bé mat bén trong clia tank c¢6 vi tri ti€p xtc véi dich bia,
cé vi tri ti€p xtc vai glycol va cé noi tiép xic vGi khong khi nén khé
xdc dinh hé s6 toad nhiét bén trong. Vi vay, mot cdch gan ding c6 thé
coi nhu tén that tir dich bia ra moi trudng xung quanh.

- Phan than hinh tru, phian ddy va dinh c¢6 thé hinh c6n hoac hinh
elip kha khé xac dinh.

Dé don gian bai todn tam qui d6i dién tich toan bo ra dang hinh tru
va bén trong coi nhu tiép xdc véi mot moi truong lanh nhat dinh nao
do.

Tén that do truyén nhiét qua than tru c6 thé dugc tinh theo cong
thic sau :

Q=k.h.At (5-1)
trong do:
1
k= 2K -2
1 1 a T W/m (5-2)
+> In—+
nd,.a, 24, d, 7md,a,

h - Chiéu cao hay dai qui d6i ctia binh, m;
d,, d, 1a duong kinh ngoai cling va trong cuing cta l6p vat liéu vo, m;
a, - Hé s0 toa nhiét bén trong, W/m?* K;
o, - Hé so toa nhiét bén ngoai, W/m*K;
At =t, - t, : Hiéu nhiét do khong khi bén ngoai va moi chit bén trong;
A; - Hé s6 dan nhiét cta cac 16p vat lieu, W/m.K.

Badng 5-1: Cdc thong sé cdc thiét bi

Thiét bi Moi chdt bén trong Nhiét Cdch
do nhiét
1. Tank 1&én men, thanh | Dich bia ding yén 8°C 100mm
phdm, men gidng
2. Thung glycol Glycol c6 chuyén dong -5°C 150mm
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3. Binh bay hoi Long NH, dang soi -15°C 150mm
4. Thung nuéc 1°C Nudc lanh ding yén 1°C 100mm
Bdng 5-2 :Thong so cdch nhiét cdc thiét bi

STT Tén 16p vat liéu Do day, mm | Hé s6 dan nhiét
W/m.K
1 L&p inox vo ngoai 0,5+0,6 453
L6p polyurethan 100 + 150 0,018 + 0,020
3 | L6p than bén trong 3+4 45,3

5.1.2.2 Ton thdt nhiét do lam lanh dich duong
Nhiét can lam lanh dich duong tir nhiét do ban dau dén nhiét do
bao quan dugc thuc hién qua hai giai doan:
- Giai doan 1: Lam lanh dich bia sau hé thong niu (khoang 80°C)
xuong 20°C bang nudc lanh 1°C.
- Lam lanh ti€p bang glycol tir 20°C xuéng 8°C
Tat ca cdc ton that do 1am lanh nay déu 1a phu tai cia may nén lanh
do d6 khong can phan biét giai doan, ma dugc tinh tir 80°C xudng 8°C:
Viéc tinh phu tai lanh may nén s€ rat khac nhau tuy thudc vao quan
diém va céch thiét k€ hé thong lanh. DéE ha nhanh dich dudng hip
long hoa sau hé thong nau néu s dung phuong phap lam lanh truc
ti€p, s€ doi hdéi mady lanh c6 cong suét rat 16n. Ngugc lai néu st dung
nuée lanh 1°C dé 1am lanh, nho qué trinh tich lanh thi cong suat lanh
yéu ciu s€ bé hon nhiéu.
Theo quan diém nay, phu tai nhiét can thi€t dé lam lanh dich dudng
hap long hod duogc tinh nhu sau:
Gy Cut - ty)
’ 24x3600
+ G, — Luogng dich duong hdp long hod trong mdt ngay dém,
kg/ngay dém;
+ C, — Nhiét dung riéng ctia dich duong hiip 16ng hod. Dich duong
sau hdp long hod 1a mot hon hop rit phic tap phu thuoc vao loai
nguyén liéu va thi€t bi cong nghé san xuat. Vi vay nhiét dung riéng
cta dich duong huip l6ng hoa khong cé gia tri cd dinh va chinh xac cho
tat ca cdc hé thong. Mot cach gan ding c6 thé 1ay theo nhiét dung
riéng cua nudc;

LW (5-3)
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+ t,, t,- Nhiét do cua dich duong trudc va sau khi dugc lam lanh. Sau
khi qua hé thong nau va duoc dua hip long hoa & nhiét do so6i 100°C,
dich dudong duoc dua sang thiét bi loc va thung ling xody trudc khi
duge lam lanh, vi vay nhiét do t, khoang 80°C, nhiét do dau ra phai dat
nhiét do bao quan trong tank 1én men, tic t, = 8°C.

5.1.2.3 Ton thdt nhiét dé’ lam lanh cdc doi twong khdc.

Trong cac nha mdy bia cong suat lanh do may lanh tao ra con dugc
str dung vao nhiéu muc dich khac nhau, tuy thuoc thuc t€ tai nha may
va can phéi dugc tinh dén, cu thé la:

1. Ton thdt dé lam lanh trung gian trong hé thong thu héi CO, -
Q3I

Viéc lam mat trung gian sau cic cip nén cia mdy nén CO, trong h¢
thong thu héi khi nay dugc thuc hién bang nhiéu phuong phap: St
dung nudec hoac glycol cua hé¢ thong lam lanh va bao quan bia. Trong
truong hop cudi, cin phai tinh ton that nay, khi tinh phu tai lanh cla
may lam lanh glycol.

Trong trudng hop nay, mot cach gin ding c6 thé 1dy cong suat
lanh can thiét dé 1am madt trung gian 2 cdp, bang tdng cong suat nhiét
lam mat trung gian & cac cap cia may nén CO, :

, Q31 = Q1 + Qs W (5-4)
Q;;- T6n that nhiét d€ 1am mat trung gian, W
Q1> Qo — Cong sudt lam mat trung gian ciia may nén CO,, W

2. Bdo qudn hoa Q;,

Hoa hip 16ng sau khi sy dugc ti€én hanh phan loai va sau d6 xong
SO2. Cong viéc xong hoi duoc tién hanh trong budng kin. Liéu luong
lvu huynh dem sir dung khoang 0,5 <1 kg /100 kg hoa. Muc dich 1a dé
han ché€ qud trinh 6xi hod va su phét trién cta vi sinh. Sau khi xong
hoi hoa dugc ép chat thanh banh va xé&p vao tii polyetylen, han kin va
cho vao thung kim loai dem di bao quan.

Hoa hip long duoc bao quan & ché do nhiét do khoang 0,5 + 2°C.

Tén that nhiét & kho bao quan hoa hip 16ng bao gém tat ca cdc ton
that tuong tu nhu cac kho bao quan khac.

3. Diéu hoa khong khi Q;;
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Trong mot s6 nha may, nguoi ta tan dung lanh cta hé thong lam
lanh glycol dé diéu hoa cho mot s6 khu vuc nhat dinh cua nha mdy,
chang han nhu khu van phong, céc phong thi nghiém, cdc phong lam
viéc khac trong khu ché bién. Day la mot phuong an rat kinh t€ va
hiéu qua.

Tén that nhiét do dé diéu hoa dugc xdc dinh theo cong thc:

Qn=Qr e, W (5-5)
I -To

I, Iy , It— En tanpi trang thai khong khi truée khi vao, ra dan
lanh va trong budng diéu hoa khong khi.

Qr — Nhiét thira ctia cdc phong di€u hoa, W

Nhiét thira Qr dugc xac dinh nho tinh can bang nhiét clia cac phong.
5.2.HE THONG LANH TRONG PIEU HOA KHONG KHI
5.2.1 Hé thong lanh may diéu hoa co nho

Thiét bi quan trong nhat trong mot hé thong diéu hoa khong khi d6
chinh 1a hé thong lanh . Doi v6i cac may lanh cong suit nhd, nguoi ta
thudng st dung mdy nén kiéu kin, moi chat lanh Ia fréon (R, va R,,),
dan lanh va dan ngung la cdc dan 6ng dong canh nhom. Do yéu cau
khac nhau nén quat st dung cho céc dan c6 khac, cu thé dan ngung sir
dung quat hudng truc va dan lanh st dung quat ly tam.

DAN NGUNG TU

THERMOSTAT DAN BAY HOI

C@: . @ |
0
ONG MAO TIET LUU NUGC NGUNG
L Ir
DX

MAY NEN KiN

/ﬂgz‘
p\vem @ | <]

N

Hinh 5-4: So do nguyén ly hé thong lanh mdy diéu hoa khong
khi cong sudt nho
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Trén hinh 5-4 12 so d6 khai trién ctia hé thong lanh céc mdy diéu
hoa cong sudt nho. O day thiét bi tiét luu 12 cic 6ng mao.

Moéi hé thong lanh trong may diéu hoa déu bo diéu khién. Cic bo diéu
khién cho phép diéu chinh va chon céc ch€ do 1am viéc khic nhau, cu
thé :

- Bat tat ngu6n dién ON-OFF

- Chon téc do quat, c6 3 ché do: Nhanh, vira va cham (Hight,
Medium, Low)

- Chon ché d6 lam viéc: Ché€ do lam lanh, ché do thong gid, ché do
hit 4m..

- Dat nhiét d6 phong. Khi nhiét d6 phong dat yéu cau thermostat tac
dong ngling mdy, khi nhiét phong 1én cao thi khéi dong mdy hoat
dong lai.

- Hen gio

5.2.2 Hé thong diéu hoa cong suat trung binh va l6n trong doi
song
5.2.2.1 So do nguyén ly

Hé thong may di€u hoa ¢ 16n c6 nhicu loai: M4y diéu hoa dang ta,
may diéu hoa lam lanh bang nudc, may diéu hoa VRV. Mady nén lanh
st dung ciing ¢6 nhié€u loai nhu mdy nén piston, may nén truc vit, may
nén kiéu kin, may nén ly tam vv[]

liquid-line
filter drier

expansion

valve

evaporator

solenoid
valve

Hinh 5-5: So do hé thong lanh mdy diéu hoa cong sudt trung
binh
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Trén hinh 5- 5 1a so d6 nguyén 1y mot hé thong lanh st dung
trong diéu hoa khong khi cong suat trung binh. So d6 nay c6 thé thiy &
cac mdy diéu hoa dang ti. May nén lanh c6 thé 1a mdy nén kin hoic
nura kin. Trong hé thong ngoai dan lanh va dan ngung, cac thiét bi con
lai tuong d6i don gian gom c6 van tiét luu, bo loc 4m va van dién tir.

Hinh 5-6 so d6 nguyén ly hé thong lanh trong cdc mdy di€u hoa
kiéu 1am lanh bang nudc (water chiller) v6i may nén piston nita kin va
gidi nhiét bang nudc.

Trong so d6 nay cum may chiller dugc st dung dé 1am lanh nué6c
dén c& 7°C, sau d6 dugc cac bom dan dén cac dan lanh goi la cac FCU
(fan coil unit ) dé 1am lanh khong khi. Nudc duoc sir dung 1am chat tai
lanh. Hé thong c6 thé 1a loai giai nhiét bang nudc hoic giai nhiét bing
khong khi. M4y giai nhiét bing nu6c c6 hiéu qua cao va hoat dong 6n
dinh nén thuong hay dugc st dung.

NUGC LANH VAO NUGC LANH RA

CONTROL
PANEL

é BINH
BAY HOI

—_ —|:|'>
NUGC GIAI NHIET
- —¢=
% BINH NGUNG i:

Hinh 5-6 : So do nguyén ly hé thong lanh ciia cum water chiller

5.2.2.2 Tinh chon cum water chiller
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Bang 5-3 du6i day 1a thong so clia cdc cum chiller ctia Carrier, kiéu
30HKA

Bang 5-3: Thong so nhiét cia cum chiller Carrier
0 diéu kién nhiét do nudc gidi nhiét ra 35°C va nudc lanh ra 7°C

Model Q.. kW Q. kW N,, kW
30HKAO15 454 57,1 11,8
30HKAO020 61,3 75,8 14,5
30HKAO030 78,5 97,3 18,8
30HKA040 114 146 31,6
30HKAO050 153 195 42,9
30HKA060 184 230 45,8
30HKAO080 228 291 63,2
30HKA100 302 377 75,1
30HKA120 343 438 94,8
30HKA140 422 530 108
30HKA160 461 588 126
- X4c dinh luu lugng nudce lanh :
P (5-6)
C,,-At,
- Xac dinh luu luong nuée giai nhiét:
Q«
» AL kg/s (5-7)

G,i» Gy, - Luu lugng nudc lanh va nude giai nhiét, kg/s;

At,, Aty, - D6 chénh nhiét do nuéc lanh va gidi nhiét dau vao va dau ra
thiét bi, °K;

C,, - Nhiét dung riéng cuia nuéc, C, = 4186 J/kg K.

5.2.3 Hé thong diéu hoa gian ché bién nha may ché bién thuc
pham.

Mot trong nhitng yéu ciu dic biét ciia nha mdy ché bién thuc pham
la nhiét d6 cua khu vuc ché€ bi€n phai dam bao khong duoc qua cao
d€ vi sinh cham phat trién, khong anh hudng dén chat luong san pham
trong thoi gian ché bién.
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1- May nén; 2- Binh chia cao ap; 3- Dan ngung; 4- Binh tach dau; 5- Binh giita muc; 6- Binh thu h

Thung nude lanh; 8- Bom nudc tuan hoan; 9- Bom nudc st dung; 10- Dan lam lanh khong khi
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2

én thuc pham

Hinh 5-7: So do nguyén ly hé thong PHKK lam lanh bang nudc trong cac NM ché bi
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Pé diéu hoa khu vuc ché bién c¢6 thé sir dung hé théng diéu hoa doc
lap. Tuy nhién do trong nha mdy thuong cé san cac hé thong lanh
khac, dac biét hé thong 1am lanh nudc ché bién c6 thé sir dung dé diéu
hoa cho gian ch€ bién. Bién phap két hop nay s€ mang lai hiéu qua
kinh t€ rat cao nén hién nay hay duogc st dung. Duéi day ching toi xin
gi6i thiéu phuong phap st dung nudc dugc lam lanh tr cum may lanh
trung tam dé diéu hoa gian ché bién.

Vé ban chit day chinh 1a hé théng diéu hoa kiéu 1am lanh bang
nudc.
5.2.3.1 So do nguyén ly

Trén hinh 5-7 12 so d6 nguyén 1y hé thong di€u hoa 1am lanh bang
nuéc trong cidc nha mdy ché bién thuc phdm. Vé mat nguyén ly, hé
thong khong khac hé thong lanh may water chiller, & day chi c6 mot
s6 diém khéac 1a st dung dan bay hoi kiéu tdm ban dé lam lanh nuéc.

Nudc sau khi ra khoi dan lanh duoc trit vao thing nudc lanh va c6
thé duoc stt dung cho nhiéu muc dich khac nhau. Tuy nhién céan Iuu y
dén yéu t6 chat luong nudc khi st dung vao nhi€u muc dich khac
nhau. Néu nudc da duoc st dung dé diéu hoa khong bao gid dugc s
dung dé ché bién thuc pham. NuGc sur dung dé ché bién xong, khong
thuc hién tuin hoan ngugc dé 1am lanh ma dugc loai bo.
5.2.3.2 Dan lanh khong khi

Dan lanh khong khi 1am lanh bang nuéc dugc goi 1a fan coi unit
(FCU) c6 c4u tao gom : Dan trao déi nhiét nudc - khong khi, 6ng dong
canh nhom (hoac 6ng sit cdnh nhom), quat ly tam tuan hoan gid,
mang hing nudc ngung, vo bao che va loc bui.

Trén bang gidi thiéu dac tinh nhiét va cong suat lanh FCU cta hang

Bdng 5-3 : Thong s6 ky thudt FCU cua hdng Carierr

bac tinh DPon vi Ma hiéu
002 | 003 | 004 | 006 | 008 | 010 | 012

Luu lugng gié

- T6c do cao m’/h 449 | 513 | 520 | 827 | 1066 |1274 | 1534

- T6c do trung binh m’/h 380 | 440 | 457 | 744 | 945 |1153 1482

- T6c do thap m’/h 317 [337 |387 | 599 | 783 | 950 |1223
Quat Dang Quat ly tam 16ng soc
S6 luong quat Céi 1 1 1 ]2 12 31713
Kich thuée quat mm D144 x 165,5L
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Vat liéu Thép trang kém
Dién nguén 220V / 1Ph / 50Hz
S6 lugng quat 1 1 1 1 1 2 2
Cong suat W 32 [ 38 |49 | 63 94 100 | 135
- Ong nuéc vio /ra 3/4”
- 6ng nudc ngung 42CLA _ Dudng kinh trong ong 26mm
42VLA/NMA Ong mém dudng kinh ngoai 20mm
- Cum trao doi nhiét 6ng doéng, cdnh nhom gon séng
- S6 day Day 2 3 3 3 3 3 3
- Mat d¢ cénh S6canh/lin | 12 | 12 | 12 | 12 12 12 12
- Dién tich bé mat m’ 0,10]0,10|0,10| 0,15 | 0,192 ]0,226|0,262
- Ong trao déi nhiét inch 3/8” [3/8” [3/8” | 3/8” | 3/8” [3/8” |3/8”
- Ap sudt 1am viéc kG/cm® 10 kG/cm®
- Khoi lugng
+42 CLA kg 26 | 27 | 27 34 38 47 52
+42 VLA kg 24 |25 | 25 31 35 43 48
+42 CMA kg 18 |19 [ 19 | 24 27 33 38
- Cong sudt lanh
+ Nhiét hién W 184 | 193 | 235 |3415 | 4844 |5267 6262
+ Nhiét toan phan W 8 1 5 |5527 | 7641 |8605 | 1006
t,=7°C,t,=26°C, ¢=55% 230 |332 | 400 2
3 2 0

t,, - Nhiét do nuée lanh vao FCU
t - Nhiét do khong khi vao
* Céc loai FCU : CLA : Loai giau, VLA, VMA dit nén

53. HE THONG LANH TRONG TU LANH GIA DINH VA

THUGONG NGHIEP
5.3.1 Hé thong lanh tu lanh gia dinh

Hé thong lanh cta ta lanh gia dinh kha don gian. May nén la may
kiéu kin, dan ngung tu c¢6 dang 6ng xoan hodc dang tdm (st dung vo
cua ti lanh giai nhiét thay cho dan ngung), giai nhiét bang khong khi
d6i luu ty nhién. Dan lanh dang 6ng xoan, st dung ngdn chia lam
canh tan nhiét. Moi chat lanh thuong duogc su dung truéc day l1a R,,
va hién nay la R134a.

Ta lanh c6 2 ngan: mot ngan bdo quan thuc phim, c6 nhiét do
thdp va moOt ngan bao quan rau qua, nhiét do cao hon. Tuy hai ngan c6
nhiét do khac nhau nhung & day nguoi ta khong thiét k&€ hé thong & 2
nhiét do bay hoi ma chi c6 mot ché€ do véi 02 dan lanh néi ti€p, dan
lanh dong & phia trude va c6 dién tich bé mat 16n hon so véi dan lam
lanh & phia sau. Di€u can ban tao nén su khac biét vé nhiét do trong

235



cac ngan la cong suit lam lanh cua cac dan lanh. Cong suét lam lanh
ngan dong 16n hon nhiéu so vé6i ngén lanh.

Heé thong dong ngat tu dong nho thermostat cam bién nhiét do ngan
lanh. X4 bang cho ngan dong bang gas nong.

BO LOC AM

D)
D)
D)

DAN LANH PONG

DAN NGUNG TU

SAY DAU

——

——
I:IEI:I (: DAN LAM LANH
N TAM VA DAN BAY HOI NUGC
VAN DPIEN TU
XA BANG =

Hinh 5-8 : So do nguyén ly hé thong lanh tii lanh gia dinh

5.3.2 Hé thong lanh cdc buong bdo qudn thuc phdm thuong nghiép
(Show case)

TG lanh thuong nghiép (show case) dugc st dung bao quan thuc
pham trong cdc siéu thi, nha hang. Thuc phdm gém 2 loai va yéu ciu
bao quén & cac ch€ do khac nhau, d6 1a thuc pham c6 nguén goc dong
vat va rau qua.

Vi thé, ti lanh thuong nghiép thuong c6 02 ngan : Ngan bao quan
thit, cA va ngan bao quan rau qua. Ch€ do nhiét bao quan cua thit ca 1a
-20°C va rau qua & nhiét do +5°C. DE€ tao ra cdc ché do nhiét khac
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nhau d6 nguoi ta chon giai phap, duy tri hai ché€ do bay hoi cho cac
dan lanh. D€ lam viéc & hai dp suét bay hoi trén so d6 nguyén ly can
phai c6 trang bi van diéu chinh 4p suat hit KVP. Van nay duoc dat &
dau ra cua dan lanh c6 nhiét do bay hoi cao (tic dp suat bay hoi cao).
Nhu vay khi lam viéc ap suat hit cia may nén tuong tng véi ap suat
dan c6 nhiét do thap (hinh 5-9).

Maéi dan lanh hoat dong hoan toan doc lap va duoc diéu khién bang
thermostat KP 61, nham khong ché nhiét do cua cdc ngan cho phu
hop yéu ciu bdo quan thuc phdm. Thermostat diéu khién viéc déng mo
van dién tir cap dich cho cac dan lanh.

May lanh st dung thuong la may nén kin hoac nira kin. Hé thong
c6 trang bi day du céc thiét bi bao vé va diéu khién.

Hinh 5-9 : So do nguyén ly hé thong lanh ctia tu lanh thuong
nghiép (show case)

Trén hinh 5-10 1a so d6 hé théng lanh hoat dong & nhiéu ché do
bay hoi khac nhau., thuong dugc st dung cho cac ti lanh thuong
nghiép, dé bao quan cdc thuc phdm nong san c6 nhiét do yéu cau khac
nhau.

Trong truong hop nay c6 03 ngan véi 3 ché do nhiét do khac nhau
1a 0, +5 va +8°C. du ra cic dan lanh cic buong +5 va +80C c6 trang
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bi cédc van diéu 4p KVP , riéng dan lanh ¢6 ch€ do nhiét do thdp nhat
0°C 1a ch€ do lam viéc cua mdy nén nén khong can. Méi dan lanh c¢é
trang bi 01 thiét bi hoi nhiét HE.

NRV (3) HE

b
L

Hinh 5-10 : So do nguyén ly hé thong lanh hoat dong ¢ nhiéu ché
do bay hoi
5.3.3 Hé thong lanh xe tdi lanh
Trén hinh 5-11 gii thiéu so d6 hé thong mdy lanh cdc xe tai lanh.
May dugc stir dung lam lanh khong khi trong xe tai trong qua trinh van
chuyén céc mat hang tuoi song hoic dong lanh.
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Hé thong gom mdy nén piston ntra kin, cac dan lanh, dan néng,
binh chtta gas dang ding, bo loc 4m, binh hoéi nhiét. M4y cling dugc
x4 bang bang gas néng. Ong hiit va ng ddy ctia mdy nén c6 trang bi
ong n6i mém dé khir chan dong tir mdy nén truyén theo duong 6ng. He
thong ciing dugc trang bi céac thiét bi bdo vé va diéu khién day du.
Phuong phédp xa bang cho dan lanh cling bang gas néng. Qué trinh
hoat dong ctia may hoan toan tu dong nho thermostat.

1- M4y nén; 2- Dan ngung; 3- Binh chita; 4- Loc am; 5- TB hoi nhiét
6- Tiét luu; 7- Dan lanh, SV- Van dién ti
Hinh 5-11 : So do nguyén ly hé thong lanh cua xe tdi lanh

5.4. HE THONG LAM LANH NUGC CHE BIEN

5.4.1 So do nguyeén ly

Trong cdc nha may ché bién thuc pham dé dam bao vé sinh thuc
phdm yéu c4u nudc ché bién phai c6 nhiét do tuong doi thap c& 7°C.
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1- Mdy nén; 2- Binh chia cao dp; 3- Dan ngung; 4- Binh tiach dau; 5- Binh trong tran; 6- Bo lam lanh nudc; 7-
Bon chita nude lanh; 8- Bom tuin hoan; 9- Bom tiéu thu
Hinh 5-12: So do nguyén ly hé thong lam lanh nudc ché bién
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Vé nguyén tic ¢ thé st dung cum mady lanh chiller dé lam lanh
nude, tuy nhién phuong phap nay thuong khong kinh t€ vi phai nhap
nguyén cum chiller kha dat tién. Vi thé trén thuc t€ nhiéu nha may ché
bién lua chon phuong dn 1dp dat hé thong roi bang cdch chi nhap may
nén lanh va mot so trang thi€t bi dac biét con cac thiét bi khac ché tao
trong nudc dé giam gid thanh san pham, nhung van dam bao hoat dong
rat hiéu qua, bén va dep.

Trén hinh 5-12 1a so d6 nguyén 1y hé thong lam lanh nuGc ché bién.
Diém dic biét trong so d6 nay la dan lanh st dung thiét bi trao déi
nhiét kiéu tdim ban cta Alfalaval, cap dich theo kiéu ngap 1ong va do
d6 thoi gian lam lanh rat nhanh dam bao yéu cau san xuét va nhu cau
16n vé nudc lanh trong cdc nha mdy ché bién thuc pham.

5.4.2 Tinh toan cong suat lanh hé thong
5.4.2.1. Ton thdt nhiét dé lam lanh nudc

Tén that nhiét do 1am lanh nudc 1a ton thit 16n nhat trong hé thong
nay va dugc xdc dinh nhu sau:

Q,=G,.C,.t,-t") /3600 =G,.q,, W (5-8)

G, - Khéi lugng nuée can lam mat trong mot gio, kg/h;
C, - Nhiét dung riéng cua nudc, C, = 4186 J/kg.K;
t’,, 7, - Nhiét do nudc trude va sau lam lanh, °C;
q, - Nhiét lam lanh 01 kg nudc tr nhiét do t’, dén t”, trong 1 gio, J/kg.

Bdng 5-4: Nhiét luong q,(J/kg) phu thuoc nhiét dé nudc vao

Nhiét do Nhiét do nuéc ra, t”,, °C

U, °C 3 5 7 10 | 12 | 15
25 | 25,581 |23,256|20,930]17,442]15,116| 11,628
30 | 31,395 |29,069|26,744]23,256|20,930 | 17,442
35 | 37,200 | 34,883 |32,558(29,069 | 26,744 23,256

5.4.2.2. Ton thdt nhiét qua binh trit nuéc lanh
Thung trit nuéc lanh ¢6 c4u tao hinh tru, t6n that nhiét qua két cau
bao che thiing c6 thé dugc tinh theo cong thic sau :
Q=k.h.At (5-9)
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trong do:
1
k= W/m?K; (5-10
1 1 . d. 1 fm’K; (5-10)
+> In—=L 4
Md,a, “2I.3 d  Id,a,

h - Chiéu cao qui d6i ctia thung, m;

d,, d,,; 1a duong kinh trong cung va ngoai cung cua thung, m;

a, - Hé so toa nhiét bén trong thiing ra nudc lanh , W/m2.K;

., - Hé so toa nhiét bén ngoai thing, W/m?*K;

At =t, - t,: Hiéu nhiét do khong khi bén ngoai va nudc lanh bén trong
binh, °C;

A; - Hé s6 dan nhiét cta cac 16p vat liéu, W/m.K.

STT Tén 16p vat liéu bo day, mm | Hé s6 dan nhiét
W/m.K
1 L6p inox vo ngoai 0,5+0,6 45,3
L&p polyurethan 100 + 150 0,018 + 0,020
3 | Lép vo inox thung 3+4 45,3

(G22:0)°9 (]
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