QHUONG II )
HE THONG VA THIET BI
KHO LANH BAO QUAN

2.1 KHAI NIEM, PHAN LOAI VA CHON NHIET PO BAO
QUAN
2.1.1 Kho lanh bao quan

Kho lanh bdo quan 1a kho dugc sir dung dé bao quan cdc loai thuc
phidm, nong san, rau qua, cdc san phim cla cong nghiép hod chat,
cong nghiép thuc phdm, cong nghiép nhe vv[]

Hién nay kho lanh dugc st dung trong cong nghiép ché bién thuc
pham rat rong rai va chi€ém mot ty 1¢ 16n nhat. C4ac dang mat hang bao
quan bao gom:

- Kho bao quan thuc pham ché bién nhu: Thit, hai san, d6 hop

- B4o quan nong san thuc pham, rau qua.

- Bdo quan céc san pham y t€, dugc liéu

- Kho bao quan sira.

- Kho bao quan va 1én men bia.

- B4o quan céc san pham khac.

2.1.2 Phan loai
C6 nhiéu ki€u kho bao quan dua trén nhitng cin ctt phan loai khic
nhau:

a) Theo cong dung ngudi ta c6 thé phan ra céc loai kho lanh nhu
sau:

- Kho lanh so bo: Dung lam lanh so bo hay bao quan tam thoi
thuc phdm tai cdc nha may ché bién trudc khi chuyén sang mot khau
ché bién khac.

- Kho ché bién: Dugc st dung trong cac nha may ché bién va bao
quan thuc phdm (nha may d6 hop, nhd mdy sita, nha may ché bién
thuy san, nha mdy xuat khdu thit vv..) Cac kho lanh loai nay thudng
c6 dung tich 16n can phai trang bi hé thong c6 cong suit lanh 16n. Phu
tai cia kho lanh luon thay déi do phéi xuat nhap hang thudng xuyén.
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- Kho phan phéi, kho trung chuyén: Dung diéu hoa cung céip thuc
pham cho cdc khu vuc dan cu, thanh phd va du trit 1au dai. Kho lanh
phan ph6i thudng cé dung tich 16n trit nhi€éu mat hang va c6 y nghia rat
16n dén doi song sinh hoat cia ca mot cong dong.

- Kho thuong nghiép: Kho lanh bao quan cidc mat hang thuc
pham cua hé théng thuong nghiép. Kho ding bao quan tam thoi céc
mat hang dang dugc doanh nghiép ban trén thi truong.

- Kho van tai (trén tau thuy, tau hoa, xe 6t6 ): diac diém cta kho
12 dung tich 16n, hang bao quan mang tinh tam thoi dé van chuyén tir
noi nay sang noi khac.

- Kho sinh hoat: day la loai kho rat nho dung trong cac ho gia
dinh, khach san, nha hang dung bao quan moét luong hang nho.

b) Theo nhiét do nguoi ta chia ra:

- Kho bao quan lanh: Nhiét d0 bao quan thuong nam trong
khoang -2°C + 5°C. D6i v6i mot s6 rau qua nhiét d6i can bao quan &
nhiét d6 cao hon (chuoi > 10°C, chanh > 4°C). N6i chung cac mat
hang chu yé€u la rau qua va cic mat hang nong san.

- Kho bdo quan dong: Kho dugc sit dung dé bao quan cic mat
hang da qua cip dong. D6 1a hang thuc pham c6é ngudn goc dong vat.
Nhiét do bao quan tuy thudc vao thoi gian, loai thuc phdm bao quan.
Tuy nhién nhiét do bao quan t6i thi€u ciing phai dat -18°C dé cho céc
vi sinh vat khong thé ph4t trién 1am hu hai thuc phdm trong qud trinh
bao quan.

- Kho da nang: Nhiét do bao quan la -12°C

- Kho gia lanh: Nhiét do 0°C, diung gia lanh cdc san pham trudc
khi chuyén sang khau ché bién khdc.

- Kho béo quén nuéc da: Nhiét do kho t6i thiéu -4°C

c) Theo dung tich chita. Kich thuéc kho lanh phu thudc chu yéu vao
dung tich chia hang ctia n6. Do dic diém vé kha nang chat tai cho
mdi loai thuc phdm c6 khdc nhau nén thudng qui dung tich ra tan thit
(MT-Meet Tons). Vi du kho SOMT, Kho 100MT, Kho 150 MT wv.. la
nhitng kho ¢6 kha nang chia 50, 100, 150 vv.. tén thit.

d) Theo ddc diém cdch nhiét nguoi ta chia ra:

- Kho xay: La kho ma két cdu la kién tric xay dung va bén trong
nguoi ta tién hanh boc cac 16p cach nhiét. Kho xay chiém dién tich
16n, lap dat kho, gid thanh twong d6i cao, khong dep, kho thdo d& va
di chuyén. Mat khac vé mat thim m§ va vé sinh kho xay khong dam
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bao tot. Vi vay hién nay & nudc ta ngudi ta it st dung kho xay dé bao
quan thuc pham.

- Kho panel: Dugc lip ghép tir cdc tdm panel tién ché
polyurethan va duoc lap ghép vdoi nhau bing cdc moéc khod
camlocking. Kho panel c6 hinh thitc dep, gon va gia thanh tuong doi
ré, rat tién loi khi lap dat, thdo do va bao quan cédc mat hang thuc
phdm, nong séan, thudc men, duoc liéu vv... Hién nay nhiéu doanh
nghiép & nu6c ta di san xudt cdc tAm panel cach nhiét dat tieu chuin
cao. Vi th€ hiu hét cdc xi nghiép cong nghiép thuc phdm déu sir dung
kho panel dé bao quan hang hoa.

2.1.3 Chon nhiét d6 bao quan

Nhiét do bao quan thuc pham phai duoc lua chon trén co s& kinh t€
k¥ thuat. N6 phu thuoc vao timg loai san pham va thoi gian bao quan
ctia ching. Thoi gian bao quan cang lau doi héi nhiét do bao quan
cang thap.

D6i v6i cdc mat hang trit dong & cic nude chau Au ngudi ta thudng
chon nhiét do bao quan kha thap tir -25°C +-30°C, & nudc ta thuong
chon trong khoang -18°C + 2 °C. Cic mat hang trit dong can bao quan
& nhiét do it nhat bing nhiét do ciia san pham sau cap dong tranh
khong dé ra dong va tai két tinh lai 1am giam chat luong san pham.

Du6i day 1a ché do va thoi gian bao quan cua mot s6 rau qua thuc
pham.

Bang 2-1: Ché doé va thoi gian bdo qudn dé hop rau qud

San pham Loai hop Nhi¢tdo | Do | T.gian bao
bdo quén, | 4m, quan,
O (%) (thang)

Com-pot qua Hop st 0+5 65+75 8
D6 hop rau Hop sat 0+5 65+75 8
Nudc ra va qua

- Tiét trung Chai 0+10 65+75 7

- Thanh trung Chai 0+-10 | 6575 4
Rau ngam uép mudi,| Thung gé 16n 0=1 9095 10
qua ngam dam
Nam uép mudéi dam -nt - 0=1 9095 8
ddm

46



Qua say Goéi giay, dong 0=5 65+75 12
thing

Rau say Pong thung 0<+5 65+75 10

Nam say Goi gidy,dong| 0+6 65+75 12
thing

Lac ca vo -nt - -1 75+85 10

Lac nhan -nt - -1 75+85 5

Miit thanh trung trong|Hop sat, dong| 2+20 | 8085 3+5

hop kin, rim thung

Miit khong kin, rim Thiing g6 16n 115 |80+85 3

Miit thanh trung trong|Hop sat, dong| 0+20 | 8085 3+5

hop kin thung

Miit khong thanh tring | Thing g616n | 10+ 15 | 80+85 3

hop

Miit ngot -nt - 0+2 80+85 2+6

D6i v6i rau qua, khong thé bao quan & nhiét do thap dudi 0°C, vi &
nhiét do nay nuéc trong rau qua dong bang lam hu hai san phdm, giam
chat lugng ctia chiing.

Bdng 2-2: Ché do va thoi gian bdo qudn rau qud tuoi

San phdam | Nhiét do bao | Do am, | Thong Thoi gian
quan, (°C) (%) gio bao quan,

Budi 0+5 85 Mo 1+2 thang
Cam 0,5+2 85 Mo -nt -
Chanh 1+2 85 -nt - -nt -
Chuoi chin 14+ 16 85 -nt - 5+10 ngay
Chuoi xanh 11,5+135 85 -nt - 3+10 tuan
Dta chin 4+7 85 -nt - 3+4 tuan
Dtra xanh 10 85 -nt - 4+6 thing
bao 0+1 85 +90 -nt - 46 thang
Téo 0+3 90 + 95 -nt - 3+10 thang
Ca chua chin 2+25 75 = 80 -nt - 1 thang
Carét 0+1 90 +- 95 -nt - vai thang
Ca chua xanh 6 80 +90 -nt - 10+14 ngay
Dua chuot 0+4 85 -nt - vai thang
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bau kho 5=+7 70 =75 Doéng 912 thiang
bau tuoi 2 920 Mo 3+4 tuan
Hanh 0+1 75 - nt - 1+2 nam
Khoai tay 3+6 85 +90 -nt - 5+6 thang
Nam tuoi 0+1 90 - nt - 1+2 tuan
Rau mudng 5+ 10 80 + 90 - nt - 3+5 tuén
Cai xa lach 3 90 - nt - 3 thang
Xu hao 0-+0,5 90 - nt - 2+6 thing
Cai bap, xdp 0+1 90 -nt - 4 tuan
lo

Su su 0 90 -nt - 4 tuan
bu du 8+10 80 = 85 -nt - 2 tuan
Qua bo 4+11 85 -nt - 10 ngay
Khoai lang 12=15 85 -nt - 5+6 tuan
Bong actiso 10 85 -nt - 2 tuan
Mit chin 8 90 - nt - 1 tuan
(mui)

Thanh long 12 90 - nt - 4 tuan
Mang cut 12 85 - nt - 3+4 tuan

Bdng 2-3: Ché do va thoi gian bdo quan TP dong lanh

Séan pham Nhiét do bao Thoi gian bao
quan, (°C) quan, (thang)
Thit bo, thit cura cac loai - 18 12
Thit heo cada - 18 8
khong da - 18 6
Phu tang - 18 12
M@ tuoi lam lanh dong - 18 12
M& muoi - 18 6
Bo - 18 3
Ca muoi - 20 8
ca cac loai - 25 10
Tom, muc - 25 6
Quit khong duong - 18 9
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Quit v6i sird duong - 18 12
Chanh - 18 9
Hong - 18 8
Chuoi, du du - 18 5
Dau Ha Lan - 18 4

Vé cong dung, cdc tdm panel cdach nhiét ngoai viéc st dung 1am kho
bao quan thuyc phdm con ¢6 thé st dung vao nhiéu muc dich khéac nhau
cu thé nhu sau:

Bdng 2-4: Cdc iing dung cua panel cach nhiét

°C day nhiét
mm W/m*.K
1 |- Pleu hogA khong khi trong 20 50 0.43
cong nghiép
- Kho mat 0+=5°C
2| Tuong ngan kho lanh -20°C I8 0,30
- Kho lanh -20°C
3. Tuong ngan kho lanh sau -25°C 100 0,22
- Kho lanh -20+-25°C
4 | Tuong ngan 35°C 125 0,18
- Kho lanh -20+-30°C
> | Kho cap dong -40°C 150 0.15
6 | - Kho lanh -35°C 175 0,13
7 | - Kho lanh dong sau - 60°C 200 0,11

2.2 KET CAU, LAP PAT VA TINH TOAN DUNG TICH KHO
LANH
2.2.1 Két cau kho lanh

HAu hét cic kho lanh bao quan va kho cdp dong hién nay déu su
dung cac tadm panel polyurethan da duogc ché tao theo céac kich thude
tiéu chuan.

Dic diém cdc tam panel cdch nhiét cha cdc nha san xudt Viét Nam
nhu sau:
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e Vatliéu bé mat

- Tén ma mau (colorbond ) day 0,5+0,8mm

- Ton phu PVC day 0,5+0,8mm

- Inox day 0,5+0,8 mm
e [Gp cach nhiét polyurethan (PU)

- Ty trong : 38 + 40 kg/m’

-bo chiunén :0,2+0,29 MPa

- Ty 1&¢ bot kin : 95%

Chiéu dai t6i da : 12.000 mm

Chiéu rong t6i da: 1.200mm

Chiéu rong tiéu chuan: 300, 600, 900 va 1200mm

Chiéu day tiéu chuan: 50, 75, 100, 125, 150, 175 va 200mm

e Phuong phdp lap ghép: Ghép bing khod camlocking hoac ghép
bing mong am duong. Phuong phép lap ghép biang khoa camlocking
duoc str dung nhiéu hon ca do tién lgi va nhanh chéng hon.

e He s6 dan nhiét: L = 0,018 + 0,020 W/m.K

Vi vay khi thiét k&€ can chon kich thudc kho thich hop: kich thuéde
bé rong, ngang phai l1a boi s6 cua 300mm. Chiéu dai clia cic tdm panel
tieu chuén 1a 1800, 2400, 3000, 3600, 4500, 4800 va 6000mm.

Trén hinh 2-2 gidi thiéu cau tao cua 01 tan panel
Cau tao gom ¢6 03 16p chinh: Hai bén 1a céac 16p ton day 0,5+0,6mm, &
gifta 1a 16p polyurethan cach nhiét day tir 50+-200mm tuy thudc pham
vi nhiét do 1am viéc. Hai chiéu canh c¢6 dang am duong dé thuan lgi
cho viéc lap ghép.

So v6i panel tran va tudng, panel nén do phai chiu tai trong 16n cta
hang nén st dung loai cé mat do cao, kha nang chiu nén tot. Cac tam
panel nén dugc x&p vuong goc véi cac con luon thong gi6é (Hinh 2-7).

Céc tdm panel duoc lién két véi nhau bang cdc méc khod goi 1a
camlocking da dugc gin sin trong panel, vi thé 1dp ghép rat nhanh,
khit va chic chan.

Panel tran dugc goi 1én cac tdm panel tuong d6i dién nhau va ciing
dugc gan bang khoa camlocking. Khi kich thuéc kho qué 16n cén cé
khung treo d& panel, néu khong panel s& bi vong & gifta va c6 thé gy
gap.
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Sau khi lap dat xong, cAn phun silicon hoic sealant dé lam kin cdc
khe h& lap ghép. Do ¢6 su bién dong vé nhiét do nén ap suat trong kho
luon thay déi, dé€ can bang 4p bén trong va bén ngoai kho, ngudi ta gin
trén tuong cac van thong ap. Néu khong cé van thong ap thi khi ap
sudt trong kho thay d6i sé& rat kho khan khi m& cira hoac ngugce lai khi
ap sudt 16n cua s€ bi tu dong ma ra.

Hinh 2-1: Két cdu kho lanh panel

— L6p ton
_ L6p polyurethan
- Lo6p ton

N/ _ N/ N/

Hinh 2-2: Cdu tao tdim panel cdch nhiét
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Pé giam t6n that nhiét khi m& clra, & ngay ctta kho ¢6 lap quat
mang dung ngan can luong khong khi tham nhap vao ra. Mat khac do
thoi gian xudt nhap hang thuong dai nén ngudi ta ¢6 b tri trén tuong
kho 01 ctlra nho, kich thuéc 680x680mm dé ra vao hang. Khong nén
ra, vao hang & ctra 16n vi nhu thé ton that nhiét rat 16n.

Ctra kho lanh c¢6 trang bi bo chdt tv mé chong nhot nguoi, coi bao
dong, bd dién trd sdy chong déng bang.

Do kha nang chiu tai trong cta panel khong 16n, nén cac dan lanh
dugc treo trén bo gid do va duoc treo giang 1én xa nha nho hé thong
tang do, day c4p (xem hinh 2-6).

Hinh 2-4: Lap ghép panel kho lanh

2.2.2 Tinh toan dung tich kho lanh
2.2.2.1. Thé tich kho lanh
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Thé tich kho duoc x4c dinh theo cong thifc sau:

V=" m (2-1)

gV
trong do:
E - Nang suat kho lanh, Tan san pham
gy - Dinh mic chat tai clia cdc loai kho lanh, T4n san phdm/m
Dinh muc chat tai dugc xac dinh theo bang 2-5 dudi day

3

j"‘;_ \ F ".EP
a) b)
..Pv,
d)

c)
a- Tudng-tran; b- Tran-tran; c- Tudong-nén; d- Tudong tudng
1- Rivé; 2- Thanh nhom goc; 3- Thanh nhua; 4- Miéng che moi ghép; 5-
DAam mai; 6- Bach treo; 7- Thanh treo; 8- Thanh nhua;
9- Miéng dém; 10- Kho4 cam-lock; 11- Nap nhua che 16 kho4
Hinh 2-5 : Cdc chi tiét lap ddt panel

oA A A . , . 2
Bdng 2-5: Tiéu chudn chdt tdi cua cdc loai san pham

Tiéu chuédn

TT San pham bao quan chat tai g,
t/m’
1 Thit bo dong lanh 1/4 con 0,40
1/2 con 0,30
1/4 va 1/2 con 0,35
2 Thit ctru dong lanh 0,28
3 Thit lon dong lanh 0,45
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4 | Gia cam dong lanh trong hom gé 0,38
5 C4 dong lanh trong hom g6 hoac cactong 0,45
6 Thit than, cd dong lanh trong hom, cactong 0,70
7 M@ trong hop cactong 0,80
8 Tring trong hop cactong 0,27
9 Do hop trong ciac hom gb hoic cactong 0,6040,65
10 | Cam, quyt trong cac ngan 20 mong 0,45
KHI SAP XEP TREN GIA
11| M& trong cic hop cactong 0,70
12| Trimg trong cdc ngan cactong 0,26
13| Thit trong cdc ngan g0 0,38
14| Gio trong céc ngan gb 0,30
15 | Thit gia cAm dong lanh trong cdc ngan gb 0,44
trong ngan cactong 0,38
16 | Nho va ca chua & khay 0,30
17 | Tio va Ié trong ngan gb 0,31
18 | Cam, quyt trong hop mong 0,32
19 | Cam, quyt trong ngan gb, cactong 0,30
20 | Hanh tay kho 0,30
21 | carot 0,32
22| Dua hdu, dua b 0,40
23 | Bap cai 0,30
24 | Thit gia lanh hoac két dong bing gid treo 0,20
trong cOng ten no

2.2.2.2. Dién tich chiit tai
Dién tich chat tai ctia cac kho lanh duoc xac dinh theo cong thic
sau

F _% 2 (2-2)

F - Dién tich chat tai, m*
h - Chiéu cao chat tai ctia kho lanh, m
Chiéu cao chat tai cua kho lanh phu thuoc chiéu cao thuc t€ h,
ctia kho. Chiéu cao h; dugc xac dinh bang chiéu cao phu bi cia kho
lanh, trir di hai 1an chiéu day cach nhiét
h,=H-28
Nhu vay chiéu cao chat tai bang chiéu cao thuc h, trir khoang hé
can thiét d€ cho khong khi luu chuyén phia trén. Khoang ho dé tuy
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thuoc vao chiéu dai kho, kho cang dai thi can phai dé€ khoang hd 16n
dé gi6 luu chuyén. Khoang h& t6i thiéu phai dat tr 500 +800mm.
Chiéu cao chat tai con phu thudc vao cach sap xép hang trong kho.
Néu hang hang hod duoc dat trén cdc gia thi kha nang chat tai 16n,
nhung néu khong duoc dat trén gid thi chiéu cao chat tai khong thé 16n
dugc.

Chiéu cao pht bi H cua kho lanh hién nay dang st dung thuong
dugc thiét ké theo cdc kich thudce tieu chudn sau: 3000mm, 3600mm,
4800mm, 6000mm. Tuy nhién khi cin thay d6i vin c6 thé diéu chinh
theo yéu céu thuc té.

Chiéu day J cua kho lanh nam trong khoang 8 = 50 + 200mm, tuy
thuoc nhiét do bao quan va tinh chat cta tuong (tudng bao, tuong
ngan).

2.2.2.3. Dién tich cdn xdy dung

Dién tich kho lanh thuc t€ can tinh dén duong di, khoang hd gitta
cdc 16 hang, dién tich lap dat dan lanh vv[] Vi thé€ dién tich can xay
dung phai 16n hon dién tich tinh todn & trén va dugc xac dinh theo
cong thic:

F o2
=—1,m

Br
Fyp - Dién tich can xay dung, m?
Br - Hé s6 su dung dién tich, tinh dén dién tich duong di lai, khoang ho
gilta cdc 16 hang, dién tich 1ap dat dan lanh vv[] va dugc xéc dinh theo
bang 2-6.

Fo (2-3)

Bdng 2-6: Hé 56 su dung dién tich

TT | Dién tich budng lanh,
m2 BT
1 |-Dén20 0,5040,60
2 |-Tu20dén 100 0,7040,75
3 |- Tu 100 dén 400 0.7540.80
4 | - Hon 400 0,8040,85
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Bang 2-7 dudi day gidi thiéu kich thude ctia cac kho lanh PANEL
bao qué trong nganh thuy san ¢ Viét Nam dung dé tham khdo, trong
d6 tdn hang qui chudn & day la tan thit.

Bdng 2-7: Kich thudc kho bdo qudn tiéu chudn

Nang suat kho Kich thuéc ngoai
(MT) Dai x Rong x Cao (mm)
25 Tan 5.400 x 5.400 x 3.000 (mm)
50 Tén 10.800 x 5.400 x 3.000 (mm)
100 Tan 10.800 x 10.800 x 3.000 (mm)
150 Tan 16.200 x 10.800 x 3.000 (mm)
200 Téan 21.600 x 10.800 x 3.000 (mm)

L T muEEN I

Hinh 2-6: B0 tri bén trong khoa lanh

2.2.3 Mot s6 van dé khi thiét ké, lap dat va sir dung kho lanh
2.2.3.1. Hién tuong lot dm
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Khong khi trong kho lanh ¢6 nhiét do thap, khi tuan hoan qua dan
lanh mot lugng nuGe ddng ké da két ngung lai, vi vay phan ap suat hoi
nuéc khong khi trong budng nho hon so véi bén ngoai. Két qua hoi 4m
c6 xu huéng thadm thau vao phong qua két cau bao che.

D6i v6i kho xay hoi 4m khi xam nhap ¢6 thé 1am 4m u6t 16p cdch
nhiét lam mat tinh chat cach nhiét cta 16p vat liéu. Vi thé kho xay can
phai dugc quét hic in va 16t gidy ddu chong thdm. Gidy dau chong
tham can 16t 02 16p, cac 16p chong mi 1én nhau va phai din bang keo
kin, tao mang c4ch 4m lién tuc trén toan bo dién tich nén kho.

boi v6i kho panel bén ngoai va bén trong kho ¢6 cac 16p ton nén
khong c6 kha nang lot am. Tuy nhién can tranh cdc vat nhon lam
thiing vo panel din dén 1am 4m w6t 16p cach nhiét. Vi thé trong céc
kho lanh nguoi ta thudng 1am hé thong palet bang gd dé dd cho panel
tranh xe ddy, vat nhon dam vao trong qua trinh van chuyén di lai. Giita
cdc tdm panel khi 1ap ghép c6 khe hd nho can lam kin béang silicon,
sealant. Bén ngoai cédc kho trong nhiéu nha may nguoi ta chon cac day
cot cao khoang 0,8m phong ngira cac xe chd hang va dap vao kho lanh
gay hu hong.

2.2.3.2. Hién tuong coi nén do bang

Kho lanh bao quan lau ngay, lanh truyén qua két céu cdch nhiét
xuong nén dat. Khi nhiét do xuong thap nudc két tinh thanh d4, qua
trinh nay tich tu lau ngay tao nén cac khéi da 16n lam coi nén kho
lanh, pha huy két cdu xay dung.

Pé dé phong hién tuong coi nén ngudi ta sit dung cdc bién phap
sau:

a) Tao khoang tréng phia duéi dé thong gié nén: Lap dat kho lanh
trén cac con luon, hoac trén hé thong khung da.

Céc con luon thong gié duoc xay bang bé tong hodc gach thé, cao
khoang 100 + 200mm dam bao thong gié t6t. Khoang cach giira cac
con luon t6i da 400mm
Bé miit cdc con luon doc vé hai phia 2% dé tranh dong nuéc (hinh 2-7)

b) Dung dién tr& dé say nén. Bién phap don gian, dé 1dp dat, nhung
chi phi van hanh kh4 cao, dac biét khi kich thuéc kho 16n. Vi vay bién
phap nay it sir dung.

¢) Dung céc ong thong gié nén: D6i v6i kho ¢6 nén xay, dé trdnh
déng bang nén, bién phédp kinh t€ nhat 1a sit dung cac ong thong gié
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nén. Cic ong thong gié 1a 6ng PVC duong kinh ®@100mm, b6 tri cach
quang 1000+1500mm, di dich dic phia dudi nén, hai diu thong lén
khi troi.

T

1- Panel tuong; 2- Con luon; 3- Nén méng kho lanh
Hinh 2-7: Con luon thong gio kho lanh

Trong qud trinh 1am viéc, gi6 thong vao 6ng, trao déi nhiét véi nén
dat va su6i 4m nén, ngan ngira dong bang.

2.2.3.3. Hién tuong lot khong khi

Khi xuét nhap hang hodc md ctra thao tac ki€ém tra, khong khi bén
ngoai s& tham nhap vao kho gy ra ton that nhiét ding ké va lam anh
hudng ché€ do bao quan.

Quad trinh thdm nhap nay thuc hién nhu sau: Gié néng bén ngoai
chuyén dong vao kho lanh tir phia trén clra va gi6é lanh trong phong ta
ra ngoai tr phia dudi nén.

Qua trinh tham nhap cua khong khi bén ngoai vao kho lanh khong
nhitng 1am mat lanh ctia phong ma con mang theo mot lugng hoi 4m
vao phong va sau do tich tu trén cac dan lanh anh huéng dén hiéu qua
lam viéc cua hé thong.

Dé ngan nglra hién tuong dé ngudi ta sir dung nhiéu bién phap khac
nhau:
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+ Sir dung quat man tao man khi ngan chin su trao déi khong khi
bén ngoai va bén trong.

+ Lam ctra d6i: Cira ra vao kho lanh c6 02 16p riéng biét 1am cho
khong khi bén trong khong bao gio thong véi bén ngoai. Phuong phap
nay bat tién vi chiém thém dién tich, xuat nhap hang kho6 khan, giam
my quan cong trinh nén it st dung. Nhi€u hé thong kho lanh 16n nguoi
ta 1am han cd mot kho dém. Kho dém c6 nhiét do vira phai, c6 tic
dung nhu 16p dém tranh khong khi bén ngoai xam nhap vao kho lanh
(hinh2-8).

+ Slr dung cira s6 nho dé€ vao ra hang. Cic cilra ndy duoc lap dat
trén tuong & do cao thich hgp va c6 kich thude ¢& 680x680mm (hinh
2-7).

+ St dung man nhua: Treo & ctra ra vao 01 tdm man nhua dugc
ghép tir nhiéu manh nho. Phuong phédp nay hiéu qua tuong doi cao,
nhung khong anh hudng dén viéc di lai.

Nhua ché tao man ctra phai dam bao kha nang chiu lanh tot va c6
do bén cao. Cura dugc ghép tir cac dai nhua rong 200mm, cdc mi gap
lén nhau mot khoang it nhat 50mm, vira dam bao thuan lgi di lai
nhung khi khong c¢6 nguoi vao ra thi man che van rat kin (hinh 2-9).

15000 15000 15000 15000
R | |
()
S
(=)
=
S PHONG PEM -
§ ONG DI M % 2x60m2 [:]

—5 —

Hinh 2-8: Hé thong kho lanh SEAPRODEX Viing Tau
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MAN NHUA MAN NHUA
CU A CHINH 1980x980 CU A RA HANG 680x680

— et

690

1990

Man nhya , day 2mm,
rong 200mm

| 1100 |
Hinh 2-9: Man nhua che ciia ra vao va xudt nhdp hang kho lanh

2.2.3.4. Tuan hoan gio trong kho lanh
Dé tao diéu kién thuan Ioi cho viéc tudn hoan gié trong phong khi
thiét k€ va stir dung can phai hét stc chi y cac cong viéc sau:

* Scp xép hang hop ly

Viéc sap x€p hang trong kho phai tuan thi cac diéu kién:

- Thuan lgi cho viéc thong gi6 trong kho dé tat cac khoi hang déu
duoc 1am lanh tot.

- Pilai kiém tra, xem xét thuan loi.

- Ddm bdo nguyén tac hang nhap trudc xuat trudc, nhap sau xuat
sau.

- Hang b0 tri theo timg khoi, tranh nam roi rac kha nang boc hoi
nuée 16n 1am giam chat lugng thuc pham.

Khi sip xép hang trong kho phai chi y dé chira ciac khoang hd hop
ly gifta cac 16 hang va gitra 16 hang véi tudng, tran, nén kho dé cho
khong khi luu chuyén va giit lanh san pham. D6i véi tudng viéc x&p
cach tuong kho mot khoang con cé tac dung khong cho hang nghiéng
tua lén tudng, vi nhu vay c6 thé lam bung cac tdm panel céch nhiét néu
qua niang. Khoang céch t6i thiéu vé c4c phia cu thé néu trén bang 2-8.
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Bdng 2-8: Khodng cdch cuc tiéu khi xép hang trong kho lanh

San Tudng Tran
1+1,5dm 2+ 8dm 50 dm

Trong kho cén phai chira cdc khoang h& can thiét cho ngudi va céac
phuong tién boc d& di lai. BE rong tuy thudc vao phuong phap boc dd
va thiét bi thuc t€. Néu khe hd hep khi phuong tién di lai va cham vao
cac khoi hang ¢6 thé 1am d6 mat an toan va lam hu hong san pham.

Phia du6i dan lanh khong nén b6 tri hang dé ngudi van hanh dé
dang xtr ly khi can thiét.

* Sur dung hé thong kénh gié dé phan phoi

Dai v6i cac kho lanh dung tich 16n cén thiét phai st dung cac kénh
gi6 dé phan phoi gié déu trong kho. Nho hé thong kénh gi6 thiét ké
hop 1y gi6 s& duoc phan bd déu hon dén nhicu vi tri trong kho.

23000
2420 2420 __ 2420 __ 2420 __ 2420 __ 2420 __ 2420 __ 2420 3640
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1- Dan lanh; 2- Ong gié; 3- Miéng théi
Hinh 2-10: B6 tri kénh gio trong kho lanh

2.2.3.5. Xd bdng dan lanh

Khong khi khi chuyén dich qua dan lanh, ngung két mot phan hoi
nudc & d6. Qua trinh tich tu cang lau 16p tuyét cang day. Viéc bam
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tuyét & dan lanh dan dén nhiéu su c¢6 cho hé théng lanh nhu: Nhiét do
kho lanh khong dat yéu cau, thoi gian lam lanh lau, ngap dich, chay
mo to vvl]

S6 di nhu vay la vi:

- Lép tuyét bAm bén ngoai dan lanh tao thanh 16p cach nhiét, ngan
can qué trinh trao doi nhiét gitta moi chat va khong khi trong buéng
lanh. Do d6 nhiét do buodng lanh khong dat yéu cau, thoi gian lam
lanh kéo dai. Mat khac moi chat lanh trong dan lanh do khong nhan
duoc nhiét dé hod hoi nén, mot lugng 16n hoi 4m dugc hiit vé mdy nén
gy ra ngap long may nén.

- Khi tuyét bim nhi€u duong tuin hoan cua gié trong dan lanh bi
nghén, luu lugng gié gidm, hiéu qua trao doi nhiét ciling giam theo, tr&
luc 16n quat 1am viéc qud tai va mo to ¢6 thé bi chay.

- Trong mot so truong hop tuyét bam qua day lam cho canh quat bi
ma sat khong thé quay duoc va s€ bi chay, hong quat.

Dé x4 tuyét cho dan lanh ngudi ta thudng sir dung 3 phuong phap
sau day.

a) Dung gas nong: Phuong phdp nay rat hiéu qua vi qua trinh cap
nhiét xa bang thuc hién tr bén trong. Tuy nhién, phuong phap xa bang
bing gas néng ciing gy nguy hiém do chi thuc hién khi hé¢ théng dang
hoat dong, khi xa bang qua trinh soi trong dan lanh xay ra manh liét
c6 thé cudn theo 1ong vé mady nén. Vi th€ chi nén sir dung trong hé
thong nho hoac hé thong c6 binh chita ha ap.

b) Xd bdang bdng nudc: Phuong phdp diung nudc hiéu qua cao, dé
thuc hién dac biét trong céc hé thong 16n. Mat khac khi xa bang bang
nudc nguoi ta da thuc hién hat kiét ga va ding may nén trudc khi xa
bang nén khong sg ngap long khi xa bang.

Tuy nhién, khi xa bang, nudc c6 thé ban tung toé ra cdc san pham
trong buong lanh va khuyéch tian vao khong khi trong phong, lam tang
do 4m cua nd, lugng 4m ndy tiép tuc badm lai trén dan lanh trong qud
trinh van hanh k€& ti€p. Vi th€ bién phap dung nudc thuong su dung
cho hé théng 16n, tuyét bam nhiéu, vi du nhu trong cidc hé théng cap
dong.

¢) Dung dién tro: trong cic kho lanh nho cic dan lanh thuong st
dung phuong phdp xa bang bang dién tro.

Ciing nhu phuong phdp xa bang biang nuéc phuong phéap dung dién
tr& khong so ngap 16ng. Mat khidc xa bang bang dién trd khong lam
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tang do 4m trong kho. Tuy nhién phuong phap dung dién tr& chi phi
dién nang 16n va khong dé thuc hién. Cic dién trd chi duoc lap dat
san do nha san xuat thuc hién.

2.3 TINH PHU TAI NHIET KHO LANH

Tinh can bang nhiét kho lanh nham muc dich xac dinh phu tai can
thiét cho kho dé tir d6 1am co s& chon mdy nén lanh.

D6i v6i kho lanh cac ton that nhiét bao gom:

- Nhiét phat ra tir cic nguon nhiét bén trong nhu: Nhiét do cac dong
co dién, do deén dién, do ngudi, san pham toa ra, do san pham “ho
hap”.

- Tén that nhiét do truyén nhiét qua két cdu bao che, do biic xa
nhiét, do mo cura, do biic xa va do lot khong khi vao phong.

Téng t6n that nhiét kho lanh dugc xéc dinh:
Q=Q +Q+ Qs+ Qs+ Qs (2-4)
Q, - Dong nhiét truyén qua két cau bao che ctia kho lanh.
Q, - Dong nhiét do san pham toa ra trong qu4 trinh xir 1y lanh.
Q; - Dong nhiét do khong khi bén ngoai mang vao khi thong gié
budng lanh.
Q.- Dong nhiét tir cic nguon khac nhau khi van hanh kho lanh.
Qs - Dong nhiét tir san pham toa ra khi san phdm ho hap (thd) chi ¢6 &
cac kho lanh bao quan rau qua.

2.3.1 Tinh nhiét kho lanh bao quan
2.3.1.1 Dong nhiét truyén qua két cau bao che

Dong nhiét truyén qua két ciu bao che 1a téng cdc dong nhiét ton
that qua tuong bao che, tran va nén do su chénh léch nhiét do gitta moi
truong bén ngoai va bén trong cong véi cac dong nhiét t6n that do biic
Xa mit troi qua tudng bao va tran

Qi =Q; +Qp (2-5)

Q,;- dong nhiét qua tudng bao, trdn va nén do chénh léch nhiét do;
Q,,- dong nhiét qua tudng bao va tran do blic xa mat troi. Thong
thuong nhiét biic xa qua két cau bao che biang 0 do hau hét cac kho
lanh hién nay la kho panel va duoc dit bén trong nha, trong phan
xuong nén khong c6 nhiét biic xa.
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1. Dong nhiét truyén qua két cdu bao che do chénh léch nhiét do
Q,, - duoc xdc dinh tir biéu thiic:
Qi =kF.(t-t,) (2-6)
Kk, - hé s6 truyén nhiét ctia két cau bao che, W/m?>.K
F - dién tich bé mat ctia két c4u bao che, m?.
t,- nhiét d6 moi trudng bén ngoai, °C;
t,- nhiét do trong budng lanh, °C.

a. Xdc dinh dién tich bé mat két cdu bao che

Dién tich bé mat két cau bao che duoc xac dinh theo dién tich bén
ngoai cua kho. Dé xéc dinh dién tich nay chiing ta can cit vao cdc kich
thudc chiéu rong, dai va cao nhu sau:

* Tinh dién tich tuong

F, = Chiéu dai x Chiéu cao

Xdc dinh chiéu dai:
- Kich thudc chiéu dai tuong ngodi:

+ Dai v6i budng & géc kho: 18y chiéu dai tir mép tudng ngoai dén
truc tAm tuong ngan (chiéu dai 1,, 1; hinh 2-11).

+ D6i v6i budng ¢ gitta chiéu dai duoc tinh 1a khoang céch giira cac
truc tudng ngan (chi€u dai 1, hinh 2-11)

+ Do6i v6i tuong ngoai hoan toan: Tinh tir mép tudng ngoai nay dén
mép tudng ngoai khac (chiéu dai 1, hinh 2-11).
- Kich thudc chiéu dai tuong ngdn:

+ Dai v6i budng ngoai 1ay tir mat trong tudng ngoai dén tam tuong
ngén (chiéu dai I hinh 2-11)

+ D6i v6i budng trong 1ay tir tam tudng ngan tGi tam tudng ngan
(chiéu dai 14 hinh 2-11)

Kich thudoc chiéu cao

+ D0oi v6i kho cap dong (panel chon mot phan dudi dat ) chiéu cao
duoc tinh tir mat nén dén mat trén cua tran.

+ D6i v6i kho lanh (panel dat trén con luon thong gié ): Chiéu cao
dugc tinh tir ddy panel nén dén mat trén panel tran.

* Tinh dién tich tran va nén

Dién tich ctia trAn va ctia nén dugc xac dinh tir chiéu dai va chiéu

rong. Chiéu dai va chiéu rong 14y tir tam clia cdc tudng ngan hoac tir
bé mat trong cuia tudng ngoai dén tam cla tudng ngan.
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! Ll | L2 | L3 |
Hinh 2-11: Cdch xdc dinh chiéu dai cua tuong

b. Xdc dinh nhiét do trong phong va ngoai troi

- Nhiét d6 khong khi bén trong t, budng lanh 14y theo yéu cau thiét
k&, theo yéu cau cong nghé hoac tham khao & cac bang 1-3 va 1-4.

- Nhiét do bén ngoai t, 1a nhiét do trung binh cong ctia nhiét do
trung binh cuc dai thang néng nhit va nhiét do cuc dai ghi nhan dugc
trong vong 100 nam gin day, (& day da tinh toan san va cho & phu luc
1).

Luu y:

- D6i v6i cdc tuong ngan mo ra hanh lang buéng dém vv... khong
can xac dinh nhiét do bén ngoai. Hiéu nhiét do gitta hai bén vach 14y
dinh huéng nhu sau:

+ At=0,7 (t,—t,) Néu hanh lang c6 cua thong véi bén ngoai

+ At =0,6(t,—t,) Néu hanh lang khong c6 ctra thong vé6i bén ngoai

- Dong nhiét qua san ling tinh nhu dong nhiét qua vach ngoai.

- Dong nhiét qua san bo tri trén nén dit c6 sudi x4c dinh theo biéu
thic:

Q= k.F(t,-t), W (2-7)

t, - nhiét do trung binh ctia nén khi c6 sudi.

Néu nén khong c6 sudi, dong nhiét qua san c6 thé xac dinh theo
biéu thiic:

Qi = Kk, Fi.(t)-t,).m (2-8)
kq— hé so truyén nhiét quy udc tuong ung v4i ting vung nén;
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Hinh 2-12: Phdn ddi nén kho lanh

F - Dién tich twong ting véi ting ving nén, m? ;

t,- Nhiét do khong khi bén ngoai, °C;

t, - Nhiét do khong khi bén trong budng lanh, °C;

m - Hé s6 tinh dén su gia tang twong doi trd nhiét cua nén khi ¢6 16p
cach nhiét.

Dé tinh todn dong nhiét vao qua san, ngudi ta chia san ra cdc
ving khac nhau c6 chiéu rong 2m méi vung tinh tir b€ mit tudng bao
vao gitta buodng (hinh 2-12).

Gid tri clia hé so truyén nhiét quy udc k,,W/m’K, 1dy theo tiing viing
la:

- Vung rong 2m doc theo chu vi tuong bao:

k= 0,47 W/m?K, F,=4(a+b)
- Viing rong 2m tié€p theo vé phia tam budng:
ky=0,23 W/mAK, Fy=4(a+b)-48
- Vung rong 2m tiép theo:
ki =0,12 W/m? K, Fy; =4(a+b)-80
- Vung con lai & giita buong lanh:
ky = 0,07 W/m2K, Fpy =(a-12)(b-12)

Riéng dién tich cta vung mdt rong 2m cho goc cla tuong bao
duogc tinh hai lan, vi dugc coi 1a ¢6 dong nhiét di vao tir hai phia: F
=4(a + b) trong d6 a, b 1a hai canh ctia buong lanh.

Can luu y:
- Khi dién tich kho nh6 hon 50 m? thi coi toan bo 1a viing 1
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- Néu chi chia dugc 1,2,3 ving ma khong phai 1a 4 vung thi tinh bat
dau tr vung 1 trd di. Vi du néu chi chia dugc 2 vung thi ving ngoai la
vung I, viing trong 1a vung II.

Hé s6 m dic trung cho su tang tré nhiét cua nén khi ¢6 16p céch
nhiét:

m= L (2-9)
1+1,25 ﬁ+§+...+i
2’1 2’2 //i’n

d, - Chiéu day cua timg 16p ctia két cdu nén, m;
A; - Hé s6 dan nhiét cta vat liéu, W/m.K;
Néu nén khong cé cach nhiét thim = 1.

2. Dong nhiét truyén qua két cdu bao che do biic xa
Hau hét cac kho lanh, kho cap dong hién nay déu duogc lap dat
trong nha kién c6 vi thé thuc t€ khong c¢6 nhiét bic xa. Trong truong
hop dic biét c6 thé tinh nhiét bic xa mat troi truc ti€p nhu sau:
Q.; =k.F.At, (2-10)

k, - hé sd truyén nhiét thuc ctia vdch ngoai, W/m>.K

F - dién tich nhan bic xa truc ti€p cia mat troi, m%;

At,,- hiéu nhiét do du, dac trung anh hudng cua biic xa mat troi vao
mua he, °C.

Dong nhiét do biic xa mat troi phu thudc vao vi tri cia kho lanh
nam O vi do dia 1y nao, huéng cua cac tuong ngoai cling nhu dién tich
ctia no.

Hién nay chua c6 nhiing nghién citu vé dong nhiét do biic xa mat
troi doi voi cdc budng lanh ¢ Viet Nam, vi do dia ly tir 10 dén 15° vi
Bic. Trong tinh to4n c6 thé 1ay mot s6 gid tri dinh huéng sau day:

- D6i v6i tran: mau xam (bétong ximang hoac 16p phu) 1ay At,,=
19°C;

- D6i véi cac tuong: hiéu nhiét do 1ay dinh hudng theo bang 2-9.

Tén that nhiét bic xa phu thuoc thoi gian trong ngay, do cudng do
biic xa thay déi va dién tich chiu biic xa cling thay ddi theo. Tuy nhién
tai mot thoi diém nhét dinh thudng chi ¢6 méi va mot huéng nao d6
chiu bic xa. Vi vay dé tinh t6n that nhiét biic xa khi chon mdy nén
ngudi ta chi tinh dong nhiét do biic xa mat troi qua mai va qua mot
biic tudng ndo do6 cé tén that bic xa I6n nhat (thi du c6 hiéu nhiét do
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du hoac c¢6 dién tich 16n nhat), bd qua cac bé mat tuong con lai.
Thong thudng huéng dong va tay s€ c6 ton that 16n nhat.

Bdng 2-9. Hiéu nhiét do du phu thuoc huong va tinh chdt bé mdt

Loai tudong Dong | Tay Tay |Dong

Nam Nam | Nam | P2"| T% | Bic | Bac Béc
10° | 20° | 30° Tur 10° dén 30°
Bétong 0 2 4 10 11 11 13 7 6 0
VitathAmmau | 0 | 1,6 | 3,2 | 8 10 | 10 | 12 6 5 0
Voi tring 0 |12]24]| 5 7 7 8 4 3 0

Mot van dé cin luu y nita 1a trong hé thong cé nhiéu budng lanh can
tinh ton that bitc xa riéng cho timg budng dé 1am co sd chon thiét bi,
mdi budng 14y tén thit biic xa 16n nhat ctia buéng dé trong ngay.

Mbéi budng dugc x4c dinh dong téng thé va sau d6 dua vao bang
téng hop. S6 liéu nay 12 mot bo phan cia Q,, dung dé xac dinh nhiét
tai ctia thiét bi va may nén.

Trong kho lanh c6 nhiéu budng c6 nhiét do khic nhau bé tri canh
nhau. Khi tinh nhiét cho buéng c6 nhiét do cao bd tri ngay canh buong
c6 nhiét do thdp hon thi dong nhiét ton that 12 am vi nhiét truyén tir
buong do6 sang budng c6 nhiét do thap hon. Trong trudng hop nay ta
14y ton that nhiét ctia vdch bang 0 dé tinh phu tai nhiét ctia thiét bi va
14y ding gi4 tri am dé tinh phu tai cho mdy nén. Nhu vay dan bay hoi
van da dién tich dé 1am lanh budng trong khi budéng bén lanh hon
ngung hoat dong.

2.3.1.2 Dong nhiét do sdan phdm va bao bi tod ra
Q,=Qy + Qx (2-11)
Q,; — Dong nhiét do san pham toa ra, W
Q,, — Dong nhiét do bao bi toa ra, W
1. Dong nhiét do sdn phdm tod ra
Dong nhiét do san phdm toa ra buéng bio quan
Q= Ml —1,) 21(;%%0’
i}, 1, - entanpi SP & nhiét d0 vao va & nhiét do bao quan, J/kg
Can luu y rang d6i véi kho bao quan dong, cdc san pham khi dua
vao kho bao quan da dugc cip dong dén nhiét do bao quan. Tuy nhién

(2-12)
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trong qua trinh xir Iy déng goi va van chuyén nhiét do san phim ting
lén it nhiéu, nén d6i v6i san pham bao quan dong 14y nhiét do vao 1a -
12°C.

M - cong sudt budng gia lanh hoac khéi luong hang nhap kho bao
quan trong mot ngay dém, tan/ngay dém.
1000/(24.3600) - hé s6 chuyén déi tir t/ngdy dém ra don vi kg/s;

- D6i v6i kho lanh bao quan khoi lugng M chiém ¢ 10 + 15% dung
tich kho lanh: M = (10 + 15%) E

- DBai v6i kho bao quan rau qua. Vi hoa qua c6 thoi vu, nén déi véi
kho lanh x1r Iy va bao quan hoa qua, khoi lugng hang nhap vao trong
mot ngay dém tinh theo biéu thic:

_ E.B.m , (2-13)
120

M - luong hang nhap vao trong mot ngay dém, t/24h;
E- dung tich kho lanh, Tén;

B - hé s6 quay vong hang, B = 8410;

m - hé s6 nhap hang khong dong déu, m =242,5;

120 - s6 ngay nhap hang trong mot nam.

- Khi tinh Q, cho phu tai thiét bi, 1dy khoi lugng hang nhap trong
mot ngay dém vao budng bao quan lanh va budng bao quan dong bang
8% dung tich buéng néu dung tich budng nho hon 200T va bang 6%
néu dung tich buong 16n hon 200T [1].

2. Dong nhiét do bao bi tod ra
Khi tinh todn dong nhiét do san phdm toa ra, cin phai luu y mot
diéu 12 rdt nhiéu san phdm duoc bao quan trong bao bi, do d6 phai tinh
ca tai nhiét do bao bi toa ra khi lam lanh san pham.
Dong nhiét toa ra tr bao bi:
1000

=M, C,.(t; -t,). ,
Q2 b-Co-(t, —1;) 24%3600

M, - khéi lugng bao bi dua vao cling san pham, t/ngay dém;
C, - nhiét dung riéng ctia bao bi, J/kg.K
1000/(24.3600)=0,0116 - hé s6 chuyén déi tir t/24h sang kg/s;
t, va t, - nhiét do trudc va sau khi 1am lanh ctia bao bi, °C;

W (2-14)
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Khai luong bao bi chi€m t6i 10430% khoi lugng hang dac biét bao
bi thuy tinh chi€m t6i 100%. Bao bi gb chi€ém 20% khdi luong hoa qua
(ctr 100 kg hoa qua can 20kg bao bi g0).

Nhiét dung riéng C, ctia bao bi 1ay nhu sau:

- Bao bi gb : 2500 J/kgK
- Bia cactong 11460 J/kgK
- Kim loai 2450 J/kgK
- Thuy tinh : 835 J/kgK

Bdng 2-10. Entanpi ciia san phdm phu thuéc vao nhiét do, °C, kJ/kg

o MO g s a2 0| 8 | s [ 3] 2 | a4 | o |1
Sén pham
Thit bo, gia cAm 0 46 | 13,0 | 222 | 302 | 394 | 57,3 | 57,3 | 98,8 | 1855 | 232,2 | 2355
Thit clru 0 46 | 12,6 | 21,8 | 29.8 | 38,5 | 55,6 | 740 | 958 | 179,5 | 224,0 | 227,0
Thit lon 0 4,6 122 | 214 | 289 | 34,8 | 544 | 733 91,6 | 170,0 | 211,8 | 214,7
San phdm phu thit 0 50 | 13,8 | 244 | 332 | 43,1 | 62,8 | 87,9 | 109,6 | 204,0 | 261,0 |264.,5
Cd gdy 0 50 | 143 | 248 | 33,6 | 43,5 | 64,0 | 884 | 111,6 | 212,2 | 265,8 |269,5
Cd béo 0 50 | 143 | 244 | 32,7 | 42,3 | 62,5 | 855 | 106,2 | 199,8 | 249,0 | 252,0
Tring - - - - - - - 2274 | 230,2 | 233,8 | 237,0 | 240,0
MG& dong vat 0 38 |10,11| 17,6 | 23,5 | 29,3 | 40,6 | 50,5 | 604 | 91,6 | 950 | 98,8
Sita nguyén chat 0 5,5 43 | 252 | 32,7 | 423 | 62,8 | 88,7 | 111,2 | 184,2 | 317.8 | 3228
Stta chua - - - - - - - - - - 0 0,2
Kem chua - - - - - - - - - - 0 0,8
Phomit tuoi - 94 268 | 41,2 | 532 | 63,7 | 859 | 103,0 - 192,6 | 299,1 |302,0
Kem 0 71 | 19,7 | 348 | 469 | 624 | 1053 | 178,8 | 221,0 | 224,4 | 277,4 | 230,8
Nho, mo, anh dao 0 75 20,6 | 36,5 | 498 | 66,5 | 116,0 | 202,2 | 229,0 | 232,6 | 235,8 |239,5
Qua cdc loai 0 6,7 | 17,2] 298 | 38,5 | 51,0 | 82,9 | 139,0 | 211,0 | 267,9 | 271,7 | 274,3

Nhiét do 2 4 8 10 12 15 20 25 30 35 40

Sén phdm
Thit bo, gia cAm 238,2 | 245,5 |248,2| 264,5 | 270,8 | 2804 | 296,8 | 312,0 | 329,0 | 345,0 | 361,0
Thit ciru 230,0 | 236,3 |249,0( 2553 | 261,4 | 271,2 | 386,7 | 310,8 | 314,0 | 334,0 | 349,8
Thit lon 217,8 | 224,0 |235,8 | 241,7 | 2482 | 256,8 | 272,5 | 287,7 | 301,8 | 317,8 | 33,2,2
Sén phdm phu thit | 268,3 | 274,3 |289,2| 296,0 | 302,2 | 312,8 | 330,6 | 348,0 | 366,0 | 348.,0 | 401,0
Cd gdy 272,9 | 280,0 |293,9| 301,0 | 308,0 | 314,4 | 336,0 | 353,6 | 371,0 | 388,0 | 406,0
Cid béo 256,0 | 262,6 |277,0| 283,0 | 290,0 | 3004 | 317,4 | 3344 | 351,5 | 369,0 | 385,0
Tring 2433 | 249,8 |262,4 | 268,7 | 274,3 | 284,4 | 300,0 | 316,2 | 331,5 | 247,5 | 362,7
MG dong vat 101,4 | 106,5 |121,4| 129,8 | 138,6 | 155,3 | 182,8 | 204,2 | 2214 | 240,0 | 253,6
Sita nguyén chét 326,8 | 334,4 |350,7| 358,5 | 366,0 | 378,0 | 398,0 | 418,0 | 437,0 | 458,0 | 477,0
Sita chua 8.0 159 | 314 | 394 | 47,3 | 59,0 | 78,6 | 984 | 118,0 - -
Kem chua 59 13,0 | 293 | 36,8 | 444 | 552 | 73,7 | 958 | 110,6 - -
Phomit tuoi 205,5 | 313,0 |326,9| 334,0 | 344,3 | 351,3 | 369,4 | 387,2 | 404,7 - -
Kem 243,0 | 240,9 |254,4|264,0 | 267,9 | 277,8 | 294,8 | 311,0 | 328,0 | 344,6 | 3614
Nho, mo, anh dao | 242,9 | 250,2 |264,5| 271,8 | 278,6 | 289,6 | 307,0 | 325,5 | 343,0 | 360,5 | 3870
Qua cdc loai 274,0 | 286,7 |302,0| 308,8 | 317,0 | 328,0 | 346,5 | 365,6 | 384,8 | 403,0 | 421,0
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Bdng 2-11. Nhiét dung riéng ciia mot so sdan phdm.

Sén pham C, kl/kgK Sén pham C, kl/kgK
Thit bo 3,44 Sira 3,94
Thit lon 2,98 Viéng stta 3,86
Thit cuiu 2,89 Kem, sita chua 3,02
Ci gdy 3,62 Phomit 2,10 +2,52
C4a béo 2,94 Tring 3,35
Hang thuc phdm | 2,94 + 3,35 | Rauqua 3,44 + 3,94
Dau dong vat 2,68 Bia, nudc qua 3,94

2.3.1.3 Dong nhiét do thong gio buong lanh

Dong nhiét t6n that do thong gié budng lanh chi tinh toan cho céc
buéng lanh dic biét bido quan rau hoa qua va cdc san phdm ho hap.
Dong nhiét chu yéu do khong khi néng & bén ngoai dua vao budng
lanh thay thé cho dong khi lanh trong budng dé dam bao su ho hap clia
cc san pham bao quan.

Dong nhiét Q, dugc x4c dinh qua biéu thuc:

Q; =G.(1)-1p), W (2-15)
G, - Iuu luong khong khi cua quat thong gid, kg/s;
i, va i, - entanpi cua khong khi & ngoai va & trong buong, J/kg; xac
dinh trén d6 thi I-d theo nhiét do va do 4m.
Luu lugng quat thong gié G, c6 thé xdc dinh theo biéu thic:
V.a.p,
“=24.3600" & (216

V - thé tich budng bao quan can thong gi6, m*;

a - boi s6 tuan hoan hay s6 l4n thay d6i khong khi trong mot ngay
dém, 1an/24h,;

Px - khoi luong riéng clia khong khi & nhiét do va do 4m tuong doi
cua khong khi trong buéng bao quan, kg/m’.

Trong céc kho lanh thuong nghiép va doi s6ng, cdc budng bao quan
rau hoa qua va phé& pham dugc thong gié.

Céc budng bao quan hoa qua trang bi quat thong gi6 hai chiéu dam
bao boi s6 tudn hoan bon 14an thé tich budng trong 24h.

Céc budng bao quan phé€ phdm dung quat théi ra ddm bao boi s
tudn hoan 10 14n thé tich budng trong 1 gid.

Dong nhiét Q; tinh cho tai nhiét cia may nén cling nhu cua thiét bi.
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2.3.1.4 Cac dong nhiét do van hanh

Cac dong nhiét do van hanh Q, gom cac dong nhiét do dén chiéu
sang Q,;, do nguoi lam viéc trong cac budng Q,,, do ciac dong co dién
Q,3, do mo ctra Q,, va dong nhiét do xa bang Q.

Qs = Quy + Qu + Qa3 + Quy + Qus (2-17)

1. Dong nhiét do chiéu sdng buong Q
Q,, dugc tinh theo biéu thic:
Q. =AF, W (2-18)
F - dién tich clia budng, m?;
A - nhiét lugng toa ra khi chi€u sdng 1m? dién tich budng hay dién tich
nén, W/m?, Déi véi budng bao quan A = 1,2 W/m?;
D6i v6i budng ché bién a = 4,5 W/m?.

2. Dong nhiét do nguoi tod ra Q,,
Dong nhiét do ngudi toé ra duoc xdc dinh theo biéu thic:
Qp, =350n W (2-19)
n - s6 ngudi lam viéc trong budng.
350 - nhiét lugng do mot nguoi thai ra khi lam cong viéc nang nhoc,
350 W/nguoi.

S6 nguoi lam viéc trong budng phu thudc vao cong nghé gia cong,
ché bién, van chuyén, boc xép. Thuc t€ sd luong ngudi lam viéc trong
buéng rat khé xdc dinh va thudng khong én dinh. Néu khong cé s6
lieu cu thé c6 thé 1dy cic s6 liéu dinh huéng sau day theo dién tich
buong.

Néu buéng nhoé hon 200m*  : n =2 43 ngudi

Néu buéng 16n hon 200m*  : n =34 4 ngudi

3. Dong nhiét do cac dong co dién Q ;

Dong nhiét do cac dong co dién lam viéc trong budng lanh (dong co
quat dan lanh, dong co quat thong gié, dong co cdc mdy moc gia cong
ché bién, xe nang van chuyén...) ¢6 thé xac dinh theo biéu thiic:

Q4 =1000.N ; W (2-20)
N - Cong suat dong co dién (cong sudt dau vao), kW.
1000 - hé s6 chuyén d6i tir kW ra W.
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Téng cong sudt ciia dong co dién lap dat trong budng lanh 14y theo
thuc t€ thiét k€. C6 thé tham khao cong suat quat cia céc dan lanh
Friga-Bohn néu trong bang 2-28. Téng cong sudt quat phu thudc
nang sudt buong, loai dan lanh, hang thiét bi vv..

Néu khong c6 cdc so liéu trén c6 thé 14y gid tri dinh huéng sau day:

Buong bao quan lanh  : N =14 4kW.

Buong gia lanh : N =348 kW.
Buong két dong : N =8416 kW.

Buong c¢6 dién tich nho 14y gia tri nhd va budng c6 dién tich 16n
lay gid tri 16n.
Khi b6 tri dong co ngoai budng lanh (quat thong gid, quat dan lanh
dat & ngoai c6 6ng gio vv...) tinh theo biéu thic:
Q4 =1000.N.n ; W (2-21)
1N - hiéu suat dong co

4. Dong nhiét khi mo ciia Q
Dé tinh toan dong nhiét khi m& cira, sir dung biéu thic:
Q. =BF,W (2-22)
B - dong nhiét riéng khi mé clra, W/m?;
F - dién tich buéng, m?.
Dong nhiét riéng khi m& ctra phu thudc vao dién tich budng va
chiéu cao budng 6 m 1ay theo bang dudi day:

Bdng 2-12. Dong nhiét riéng do mo cia

Tén budng B, W/m?
<50m* | 50+150m? | > 150m*

- Buong gia lanh, trit lanh 23 12 10
va bao quan ca

- B4o quan lanh 29 15 12
- Buong cap dong 32 15 12
- Bao quan dong 22 12 8
- Buong xuat, nhap 78 38 20

Dong nhiét B & bang trén cho budng c6 chiéu cao 6m. Néu chiéu
cao buong khac di, B ciing phai 1ay khac di cho phu hop. Dai véi kho
lanh nho thuong do cao chi 3m, nén can hiéu chinh lai cho phu hop.
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Dong nhiét do md ctra budng khong chi phu thudc vao tinh chét cta
buodng va dién tich buéng ma con phu thudc vao van hanh thuc t€ cta
con ngudi. Nhiéu kho md cira xuat hang thudng xuyén khi d6 ton that
kha 16n.

5. Dong nhiét do xd bang Qs

Sau khi xa bang nhiét do cta kho lanh tang lén ddng ké, dac biét
trudng hop xa bang bang nudc, diéu d6é ching tO ¢c6 mot phan nhiét
luong ding xa bang da trao d6i v6i khong khi va cac thiét bi trong
phong. Nhiét dung xa bang dai bo phan lam tan bang trén dan lanh va
dugc dua ra ngoai cling véi nudc da tan, mot phan truyén cho khong
khi va céc thiét bi trong kho lanh, gay nén t6n that.

Pé xdc dinh t6n that do x4 bang c6 thé tinh theo ty & phan tram
téng dong nhiét xa bang mang vao hoic c6 thé xac dinh theo mic do
tang nhiét do khong khi trong phong sau khi xa bang. Miuc do tang
nhiét do ctia phong phu thuoc nhiéu vao dung tich kho lanh. Thong
thuong, nhiét do0 khong khi sau xa bang tang 4+7°C. Dung tich kho
cang 16n thi do tang nhiét do nho va nguoc lai.

a. Xdc dinh theo ty 1é nhiét xd bang mang vao
Tén that nhiét do xa bang dugc tinh theo biéu thiic sau :
a.Qpx
= 2ax3600"" (2-23)
Trong do6 :
a- La ty 1é nhiét truyén cho khong khi,
Qyg - Téng lugng nhiét xa bang, J
24x3600 - Thoi gian mot ngay dém, gidy

Téng luong nhiét do x4 bang Qyg phu thudc hinh thifc x4 bang

* Xd bang bang dién tré
Qys = n.N.T, (2-24)
n — SO lan xa bang trong mot ngay dém.

S6 1an xa bang trong ngay dém phu thuoc téc do dong bang dan
lanh, tic la phu thuoc tinh trang xudt nhap hang, loai hang va khoi
lugng hang. N6i chung trong mot ngay dém s6 1an xa bang tir 2+4 lan.
1, - Thoi gian ctia moéi 14n xa bang, giay

Thoi gian xa bang moi 1an khoang 30 phuit.
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N - Cong suét dién tré xa bang, W
* Xd bang bdang nuéc
Qxs =n.G,.C, At,. T, (2-25)
G, - Luu lugng nude xa bang, kg/s
C, - Nhiét dung riéng ctia nuéc, C, = 4186 J/kg.K
At, - D6 chénh nhiét do nudc vao xa bang va sau khi tan bang
* Xd bang bang gas néng
Qxg =n.Q.7y (2-26)
Q, - Cong suit nhiét xa bang, kW
b. Xac dinh theo do tang nhiét do phong
Trong trudng hop biét do tang nhiét do phong, c6 thé xac dinh tén
that nhiét do xa bang nhu sau:
PV .C At
Qs =M 13600
n — SO lan xa bag trong mot ngay dém;
pxx — Khoi luong riéng ctia khong khi, pgg ~ 1,2 kg/m?
V- Dung tich kho lanh, m?
C,xx — Nhiét dung riéng cua khong khi, J/kg.K
At - D0 tang nhiét do khong khi trong kho lanh sau xa bang, °C
At 14y theo kinh nghiém thuc t&€

W (2-27)

c. Tong nhiét van hanh

Dong nhiét van hanh Q, 1a téng céc dong nhiét van hanh thanh
phan:

Q4= Quy + Qup + Quz + Quu + Qus (2-28)

boi v6i cac kho lanh thuong nghiép va doi séng, dong nhiét van
hanh Q, c6 thé 14y nhu sau:

- Dai véi cdac budng bao quan thit, gia cdm, d6 an chin, md, sita, rau
qud, cd, d6 uong, ph€ pham thuc pham lay 11,6 W/m?,

- D6i véi cdac budng bao quan thiic an ché bién san, d6 an, banh keo
12 29 W/m?.

Trong mot so truong hop, doi véi cac kho lanh thuong nghiép va doi
song nguoi ta tinh gan ddng dong nhiét van hanh bang 10440% dong
nhiét qua két ciu bao che Q, va dong nhiét do thong gié Qs

Qs =(0,1+0.4)(Q, +Q3) (2-29)
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2.3.1.5 Dong nhiét do hoa qud hé hdp

Dong nhiét Qs chi xuét hién & cac kho lanh bao quan hoa rau qua ho
hép dang trong qua trinh séng va dugc xac dinh theo cong thic:

Qs =E.(0,1q, + 0,9q,)), W (2-30)

E - dung tich kho lanh, Tan;
q, VA qp, - dong nhiét do sdn phdm toa ra & nhiét do khi nhap vao kho
lanh va & nhiét do bdo quan trong kho lanh, W/t; g, va qy, tra theo
bang 2-13.

Bdng 2-13: Dong nhiét tod ra khi san phdm Ohé hdp0, Wit,
d cdc nhiét do khdac nhau

Thua Rau hoa Nhiet do, °C
tu qua 0 2 5 15 20
1 Mo 18 27 50 154 | 199
2 |Chanh 9 13 20 46 58
3 |Cam 11 13 19 56 69
4 |pao 19 22 41 131 | 181
5 |Leé xanh 20 27 46 161 | 178
6 |Lé chin 11 21 41 126 | 218
7 |T4o0 xanh 19 21 31 92 | 121
8  |T4o chin 11 14 21 58 73
9 |Man 21 35 65 184 | 232
10 [Nho 9 17 24 49 78
11 |Hanh 20 21 26 31 58
12 |Cai bap 33 36 51 121 | 195
13 |Khoai tay 20 22 24 36 44
14 |Carot 28 34 38 87 | 135
15 |Dua chuot 20 24 34 121 | 175
16 |[Salat 38 44 51 188 | 340
17 |Ct cai do 20 28 34 116 | 214
18 |Rau spinat 83 19 199 | 524 | 900

2.3.2 Xac dinh phu tai thiét bi, may nén va tong hop cac két qua
2.3.2.1 Phu tdi nhiét thiét bi

Tai nhiét cho thiét bi 12 tai nhiét dung d€ tinh todn dién tich bé mat
trao d6i nhiét can thiét cua thiét bi bay hoi. Cong suat giai nhiét yéu
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cau cua thiét bi bao gio cling phai 16n cong suit may nén, phai cé hé
s6 du trit nham trdnh nhitng bién dong c6 thé xay ra trong quéa van
hanh.

Vi thé, tai nhiét cho thi€t bi  dugc 14y bang téng cua tat ca céc ton
that nhiét:

Q" =Q;+Q,+ Qs+ Q,+ Q5 ,\W (2-31)

Tét nhién, Q; va Qs chi xuét hién & cac kho lanh bao quan rau qua
hoac dai vé6i cdc budng bao quan rau qua trong kho lanh phan phoi.

Tai nhiét thiét bi bay hoi ciing 1a co s& dé xac dinh tai nhiét cdc
thiét bi khac

- Thiét bi ngung tu:

Q. =0, % w (2-32)
do
- Thiét bi hoi nhiét
Q. =Q, . dm (2-33)

0]

2.3.2.2 Phu tdi nhiét mdy nén

Do céc t6n that nhiét trong kho lanh khong dong thoi xdy ra nén
cong sudt nhiét yéu cau thuc t€ s& nhd hon téng ciia céc tén that nhiét.
Dé tranh lua chon may nén c6 cong suat lanh qud 16n, tai nhiét clia
may nén ciing duoc tinh toan tir tat ca cac tai nhiét thanh phan nhung
tuy theo timg loai kho lanh c6 thé chi 1dy mot phan tong cua tai nhiét
do.

Cu thé, tai nhiét may nén duoc 1ay theo ty 1¢ néu & bang dinh huéng
2-14 dudi day.

Bdng 2-14: Ty lé tdi nhiét dé chon mdy nén

Loai kho Q Q, Q; Q. Qs
- Kho lanh bao quan va kho phéan phoi 100% - -
- Kho bao quan thit 85+90% - 50- -
- Kho bao quan c4, trung chuyén 100% |100% | - 759 -
- Kho bao quan cé ctia nha mdy ché bién 85% - -
- Kho bao quan hoa qua 100% 100% 100%
- Kho lanh nho thuong nghiép va doi song | 100% | 100% | 100% | 100% | 100%
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Nang sudt lanh cia may nén d6i v6i mo6i nhém budng c6 nhiét do
s0i giong nhau xac dinh theo biéu thic:

k
Q, = _Z]?MN W (2-34)
k - Hé s6 lanh tinh dén t6n that trén dudng 6ng va thiét bi cua hé

thong lanh.

b - Hé s6 thoi gian lam viéc.

>Quy - Tong nhiét tai cia mdy nén d6i voi mot nhiét do bay hoi
(1dy tr bang tong hop).

Hé s6 k tinh dén t6n that lanh trén dudng ong va trong thiét bi clia
hé thong lanh lam lanh truc ti€p phu thudc vao nhiét do bay hoi cta
moi chat lanh trong dan lam lanh khong khi:

Bdng 2-15: Hé so du trit k

t,, °C -40 -30 -10

Kk 1,1 1,07 1,05

Doi v6i hé thong lanh gian ti€p (qua nudc muoi) lay k = 1,12.

Heé s6 thoi gian 1am viéc ngay dém ctia kho lanh 16n (du tinh 1a 1am
viéc 22h trong ngay dém) b = 0,9.

Hé s6 thoi gian lam viéc cta cac thiét bi lanh nhé khong 16n hon
0,7.

Doi v6i cac kho lanh nho thuong nghiép va doi song, nhiét tai thanh
phan ctia mdy nén l1ay bang 100% tong cac dong nhiét thanh phan tinh
todn duoc.

Cac két qua tinh todn kho lanh rat nhiéu va dé nham 1an, vi thé can
lap bang dé téng hop céc két qua.

Cic két qua téng hop nén phan thanh 2 bang: bang téng hop cdc
phu tai nhiét cho thiét bi va cho may nén. Mat khac cac két qua ciing
can tdch riéng cho tir budng khic nhau dé€ c6é co s& chon thiét bi va
may nén cho tiing buodng.
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2.4 SO PO NGUYEN LY HE THONG LANH VA CAU TAO CAC

THIET BI CHINH
2.4.1 So do nguyén ly

So d6 nguyén 1y hé thong lanh kho béo quan tuong doi da dang. C6
hai dang pho bién nhat hay st dung 1a giai nhiét bang gi6é (dan ngung)
va giai nhiét bang nuéc (binh ngung). Trudc kia nguoi ta hay sir dung
kiéu giai nhiét bang gi6, tuy nhién qua thuc t€ st dung, nhan thdy
nhitng ngay mua hé néng nuc hiéu qua giai nhiét kém, nhiéu hé thong
ap sudt ngung tu kha cao, tham chi ro le dp suit cao ngat khong hoat
dong dugc. Vi du 6 Da Ning, mua hé nhiéu ngay dat 38°C, khi st
dung dan ngung gidi nhiét bang gid, thi nhiét do ngung tu co thé dat
48°C, néu kho stir dung R,,, ap suit tuong tng la 18,543 bar. Véi ap
suit d6 ro le dp suat cao HP sé ngat dimg mdy, diéu nay rat nguy
hiém, san phdm c6 thé bi hu hong. Ap suit dit cta ro le HP thudng 1a
18,5 kG/cm?.

Vi vay, hién nay nguoi ta thuong st dung binh ngung trong cac hé
thong lanh cua kho lanh bao quan. Xét vé kinh t€ giai phap su dung
binh ngung theo kinh nghiém ching t6i vin ré va c6 thé dé dang ché
tao hon so v6i dan ngung giai nhiét bang khong khi.

Trén hinh 2-13 gi6i thiéu so do nguyén 1y hé thong lanh thuong st
dung cho cac kho lanh bao quan trong cac xi nghiép ché bién thuy san
hién nay.

Diém dic biét trong so d6 nguyén Iy ny 1a binh ngung kiém luon
chitac nang binh chia cao ap. Da6i v6i binh ngung ki€u nay, cdc 6ng
trao doi nhiét chi bo tri & phan trén cua binh.

Vi viéc st dung binh ngung — binh chia, hé théng don gian, gon
hon va giam chi phi dau tu. Tuy nhién, nhiét do long trong binh
thuong 16n hon so v6i hé thong ¢6 binh chita riéng, nén ap sudt ngung
tu cao va hiéu qua lam lanh c6 giam.
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1- Mdy nén lanh; 2- Binh ngung; 3- Dan lanh; 4- Binh tach 16ng;
5- Thap giai nhiét; 6- Bom giai nhiét; 7- Kho lanh
Hinh 2-13: So do nguyén ly hé thong kho lanh

2.4.2 Chon thiét bi chinh

2.4.2.1 Chon may nén

Nang suit lanh dai da s6 cac kho lanh bao quan trong cong nghiép 1a
cong sudt trung binh, nang sudt lanh nam trong khoang 7,5 dén 40
kW. Vi cong sudt nhu vay, thich hgp nhat 1a sit dung may nén piston
kiéu ntra kin, trong mot s6 trudng hop cong suat nho ¢6 thé sir dung
mdy nén kiéu kin.

Trén hinh 2-14 gi6i thiéu ciu tao cha may nén piston kiéu ntra kin.
Hién nay c6 hai ching may nén nita kin duoc sir dung rat phé bién &
nudc ta, la may lanh COPELAND (MY) va Bitzer (D)

May nén st dung cho cac loai kho lanh thuong st dung la cac may
piston mot cap kiéu hd hodc ntra kin. Hién nay trong nhiéu nha mdy
ché bién thuy san cua Viét nam nguoi ta thuong st dung may nén
COPELAND (My). May nén COPELAND cong sudt nho va trung
binh 1a loai mdy nén pitston ki€u ntra kin. May nén Pitston ki€u nira
kin cia COPELAND c6 02 loai c¢6 dién (conventional) va kiéu dia
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(discus). Mdy nén “discus” c6 van kiéu dia 1am ting ning suat dén
25% va tiét kiém chi phi nang luong 16%. Trén hinh 2-15 1a co cau
van dia 1am giam thé tich chét va lam ting nang sudt hit thuc ctia may
nén.
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1- Roto dong co; 2- Bac 6 truc; 3- TAm ham c6 dinh roto vao dong co; 4-

Phin loc duong hut; 5- Then roto; 6- Stato; 7- Than may; 8- Hop dau dién; 9-
Ro le qua dong; 10- Van ddy; 11- Van hit; 12- Secmang; 13- Van 1 chiéu;
14- Piston; 15- Tay bién; 16- Bom dau; 17- Truc khuyu; 18- Kinh xem mitic
dau; 19- Loc ddu; 20- Van 1 chiéu duong dau

Hinh 2-14 : Mdy nén niia kin
Bang 2-17 duéi day la cac thong s6 k¥ thuat va nang suét lanh Q,
(kW) clia mdy nén COPELAND kiéu “DISCUS” loai 1 cép thudng

duoc st dung cho kho lanh & nhiét do ngung tu t, = 37,8 °C (100 °F) st
dung moi chat R,, & cac nhiét do bay hoi khac nhau.
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Hinh 2-15: Co cdu van dia lam gidm thé tich chét

Bang 2-16: Cong sudt lanh mdy nén COPELAND, kW

Npc | Vir t, (°F/ °C)
MODEL kKW |mh | 55 | 45 35 25 15 5 0 -5 -10 [-20]-30 ] -40
128 72 | 1,7 | -39 | -94 | -15 | -17,8 | -20.,6 | -233 |-28.8|-344| -40

2DF*-0300 (DC) 22 | 21,2 7,8 6,7 58 41 28 1.8
2DL*-0400 (DC) 3,0 | 23,6 9,1 79 69 148 32 20
2DC*-0500 3,7 1168 {229 18,7 150 i 11,6 i 9,1 6,9 5,9 5,0 4,1 331261 19
(DC, LA)
2DD*-0500 (RG) 3,0 | 23,6 126,5{21,9} 17,0 | 13,7 | 10,8 | 8,3 7,1 6,1 5,1
2DF*-0500 3,7 | 21,2 13,0 { 10,9 | 8,8 7,8 6.7 58 14,1 28 1,8
(DC, LV)
2DA*-0600 (DC) 3,7 | 37,9 10,1 9,1 78 57 40 2,6
2DB*-0600 (DC) 45 | 279 11,1 9,6 83 |61 43| 29
3DA*-0600 (DC) 4,5 | 32,1 12,4 i 10,7 92 167 48 32
2DL*-0750 (RG) 5,6 | 23,6 | 33,1 {27,1] 21,9 | 16,5 | 13,1 | 10,0 | 87 7,4 6,2
2DA*-0750 5,6 | 266 |37,5:30,8: 24,8 i 19,0 : 150 : 11,6 : 10,0 8.4 69 59 38 1.8
(DC, LA)
3DA*-0750 5,6 | 32,1 44,8 1369 30,2 i 23,1 : 18,5 14,6 i 12,3 . 10,7 92 65 43 2]
(AR,DC)
3DB*-0750 (DC) 5,6 | 37,9 15,0 ¢ 132 : 11,5 i1 8,7 1 63 i 43
3DB*-0900 6,7 | 379 (539 442 357 { 27,1 : 21,7 17,3 150 i 130 : 11,2 {1 80 | 54 | 3,5
(DC, LV)
3DF*-0900 (DC) 6,7 | 449 17,8 + 15,7 13,7 110,21 7,3 | 49
3DB*-1000 (RG) 7,5 | 379 | 52,4 {43,7| 35,7 | 27,7 | 223 | 17,8 | 15,7 | 13,9 | 12,2
3DS*-1000 (DC) 7,5 | 49,9 199 : 17,5 : 153 11,4 8,1 i 54
4DA*-1000 (DC) | 7,5 | 56,0 20,8 | 18,8 | 16,6 | 12,5 8,8 | 5,7
3DF*-1200 (RG) 9,0 | 449 52,11 41,9 { 322 {257 1204 179 | 159 | 139
3DS*-1500 (DC) 11,2 | 49,9 | 70,6 | 58,3 | 47,8 | 36,3 | 29,0 {229 | 20,2 | 17,8 | 155 |11,4| 8,1 | 54
4DL*-1500 11,2 | 70,7 27,7 1245 21,5 116,11 11,7 8,1
(DC, OC)
4DA*-2000 149 | 56,0 | 77,4 165,31 52,7 : 38,7 i 30,5 23,6 20,7 i 18,1 : 157 {12,0: 88 i 5,7
(DC, LA)
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4DB*-2200 (RG) | 16,4 | 65,1 | 88,8 | 73,8 60,4 | 45,1 36,0 270 224 | 18,5 16,0

4DT*-2200 16,4 | 84,5 334 285 246 185139 9,6
(DC, OC)

4DH*-2500 (RG) | 18,7 | 70,7 | 96,7 {80,3: 65,6 : 51,9 : 40,7 1314 : 274 | 242 : 21,6

6DL*-2700 20,1 | 106,1 41,0 | 36,6 | 32,2 1240|169 11,1
(DC, OC)

4DJ*-3000 (RG) | 224 | 84,5 | 115 {952 78,2 { 61,2 ' 483 37,8 33,1 { 289 ' 253

6DB*-3000 (RG) | 22,4 | 97,7 | 134 : 110 . 894 68,6 : 56,5 1445 38,7 = 328 : 27,0

6DT*-3000 22,4 1126,8 475 1 41,6 | 36,6 27,7 20,2 13,7
(DC,DS,00)

6DH*-3500 (RG) | 26,1 |106,1| 146 : 120 : 979 « 73,8 : 59,5 1472 419 « 372 : 325

6DG*-3500 (RG) | 26,1 [116,9] 156 | 128 | 105 | 81,2 | 65,3 | 51,6 | 454 | 40,7 | 36,0

6DJ*-4000 29,8 [126,8| 169 141 ; 116 | 88,2 { 70,9 56,3 49,5 | 434 | 37,5
(DS, RG)

8DP*-5000 (DS) | 37,3 |151,7] 207 : 170 . 138 : 104 : 84,1

8DS*-6000 (DS) | 44,8 |179,5] 240 | 197 | 159 | 120 | 96,4

33D*-12AA 9.0 | 643 248 {214 185 135 | 96 | 64

(DC)

33D*-15AA 112 | 643 463 | 369 1292 246 214 | 184 130 86 @ 54
(DC,AR)

33D*15BB(DC) | 11,2 | 758 200 1 264 | 231 (173125 8,6
33D* 18BB 134 [ 758 542 43477346 29,9 1 26,1 | 224 116,111097 7.0
(DC,LV)

33D*-18FF (DC) | 134 | 80.8 357 314 | 274 1203145 9.8
33D*-20BB (RG) | 14.9 | 75,8 554 | 4451355 314 | 27,8 | 244

33D*-20SS (DC) | 14,9 | 99,8 398 349 30,5 1227 162 10.8
44D*20AA 14,9 [111,9 419777375 | 33,1 |25017,6] 11,5
(DC)

33D*-24FF (RG) | 17.9 | 89.8 64,5 | 51,6 | 40,7 | 35,7 | 319 | 28.1

33D*-30SS (DC) | 22,4 | 99.8 72,7 1 580 46,0 404 @ 355 : 31,1 1228 162 10,8
44D*-30LL 224 1415 554 | 489 | 43,1 |322]233] 16,2
(DC, 0C)

44D*-40AA 298 [111,9 774 1609 472 413 1 36,0 | 314 239 17,6 11,5
(DC,LA)

44D*-44BB (RG) | 32,8 | 1302 902 72.1 539 448 1 369 322

44D*-44TT 32,8 [169,0 66,8 | 57,1 | 49,2 1369 27.81 19,3
(DC, 0C)

D6i véi kho lanh cong suat nho ¢6 thé chon cum mdy lanh ghép sin
clia cac hang, cum mdy lanh nhu vay gom c6 day du tat ca cac thiét bi
ngoai trir dan lanh. C6 thé goi 12 cum mdy lanh dan ngung loai may
nén ntra kin (Semi-hermetic Condensing Unit). Cadc cum may lanh dan
ngung gom hai loai, hoat dong & 2 loai ch€ d6 nhiét khac nhau: Ché do
nhiét trung binh va lanh sau. Déi véi céc t6 mdy cong sudt nhd ngudi
ta thuong chi thiét k€ dung fréon. Do d6 st dung cho kho lanh rat phu
hop, khong so moi chat o ri anh hudng t6i chat lugng san pham.

Duéi day xin gidi thiéu cac thong so k§ thuat cum may lanh dan
ngung ctua hang Copeland (MY).
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Hinh 2-16: Cum may lanh || dang ngung COPELAND

Bdng 2-17 : Cong sudt lanh Q, (W) cua cdc cum mdy lanh Copeland

0 50Hz
Pham vi nhiét do trung binh [ Moi chdt R,,
Model N [ ¢ Nhiét do bay hoi, °C
(HP) | (°O) 0 -5 -10 -15 -20 -25 -30
32 1.025 850 697 547 424 325
E2AM-A050 | 0,5 | 43 883| 725 585 454| 352 269
49 802| 657 529 411| 318
2 1660 1370 1.133| 900| 697 534
E2AM-A075 | 0,75 | 43 1420 1.170|  950| 752| 583| 446
49 1290| 1.058] 867 678] 526
32 2250 1.870| 1.530 1.210] 936 716
E2AM-A100 | 1,0 | 43 1.920] 1.590| 1.290| 1.010| 781| 598
49 1.760| 1.440| 1.170 910 704
32 3.840| 3.140| 2.500( 1.950| 1.510| 1.150
D2AM-A0150 | 1,5 | 43 3320 2.680| 2.120| 1.620| 1.220| 920
49 3.080| 2.480| 1.940| 1470| 1.110| 820
2 4260 3410 2.720| 2.120] 1.630| 1.240
D2AM-A0202 | 2,0 | 43 3.580| 2.840| 2.220| 1.720| 1.340| 1.020
49 3.260| 2.570| 2.010| 1.550
D3AM-A0300 | 3,0 | 32 7.620] 6.280] 5.050] 3.920] 3.020] 2.300
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43 6.440] 5.220] 4.170] 3.200] 2.480 1.890
49 5.870| 4.700| 3.690| 2.790
32 | 12.400| 10.300| 8.420| 6.650] 5.180| 3.990| 3.030
D3AM-A0500 | 5,0 | 43 | 10.600| 8.920| 7.200| 5.620| 4.380| 3.400| 2.580
49 | 9.670| 8.130| 6.570| 5.120| 3.990
32 | 17.000| 14.400] 11.900| 9.420| 7.330| 5.650| 4.290
D3AM-A0750 | 7.5 | 43 | 14.400| 12.300| 10.200| 8.170| 6.360| 4.930| 3.750
49 | 13.200| 11.300| 9.300| 7.470| 5.820
32 | 25.700| 21.700| 18.200| 14.700| 11.500| 8.880| 6.750
D3AM-A1000 | 10 | 43 | 22.700| 19.100| 15.500| 12.200| 9.520| 7.380| 5.610
49 | 21.200| 17.700| 14.200| 10.920| 8.540
32 | 32.600| 27.300| 22.200| 17.400| 13.600| 10.500| 7.940
D3AM-A1500 | 15 | 43 | 27.900| 23.300| 18.600| 14.300| 11.100| 8.630| 6.560
49 | 25.600| 21.200| 16.700] 12.700| 9.880
Bdng 2-18 : Cong sudt lanh Q, (W) cua cdc cum mdy lanh ¢ 50Hz

Pham vi nhiét do thdp | Moi chdt R22

Model N [ o Nhiét do bay hoi, °C
MP) | °C) [710] <15 | 20 | 25 | 30 | 35 | -40

2 1480 1230] 992|762 578 424

EKAL-A07S | 075 | 43 1300| 1.070| 842| 47| 486| 352
49 1.180|  967| 766| 585 439| 317

3 1.050] 1560 1.260] 1.000] 752|546

EKAL-A100 | 1.0 | 43 1700| 1350 1.080| 850| 631 452
49 1540 12200 975 768| 571|409

32 25000 1.950] 1.510] 1.150] 867] 616

D2AM-0150 | 1.5 | 43 21200 1620 1220| 917 670 458
49 1.040| 1470| 1.110| 824| 587| 387

32 4170] 3290 2.570] 1.960] 1.450] 1.080

DKAL-0202 | 2.0 | 43 3.640| 2.850| 2210 1.670| 1220 892
49 3310| 2.590| 2.010| 1.500| 1.110| 805

32 6.190]  5.000] 3.900] 2.890] 2.040] 1.450

DLAL-0301 | 3.0 | 43 5.420|  4.320] 3330 2.450| 1720 1210
49 4.920| 3.920| 3.020| 2.220| 1.550| 1.090

32 7240 5.850] 4.560] 3.380] 2.390] 1.700

DLAL-0401 | 4.0 | 43 6340 5.050| 3.900| 2.870| 2.010| 1.420
49 5.760| 4.590| 3.530| 2.600| 1.810| 1.280

32 9.500]  7.670] 6.060| 4.650] 3.440] 2.450

CMDL-0400 | 4.0 | 43 8250 6.650| 5.190| 3.940| 2.890| 2.030
49 7520  6.040| 4.710| 3.570| 2.610| 1.830

3 11.300] 9.080] 7.270] 5.680] 4.290] 3.130

CMDL-0602 | 60 | 43 9.020| 7.900| 6.230| 4.820| 3.610| 2.600
49 9.000| 7.170| 5.650| 4.360| 3.260| 2.340

32 15.600] 12.700]10.170] 8.050] 6.210] 4.630

CMDL-0750 | 7.5 | 43 13.600| 10.900| 8.750| 6.830| 5.220| 3.840
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49 12.400| 10.000| 7.910] 6.180| 4.720| 3.470
32 21.300| 17.200|13.700| 10.800| 8.090| 5.840
CMDL-10000 | 10 43 18.600| 14.900|11.800| 9.080| 6.790| 4.850
49 17.000] 13.600| 10.700| 8.240| 6.140| 4.380

Hinh 2-17: May nén truc vit Grasso (Dirc)

D6i v6i hé thong kho lanh cong sudt 16n ¢6 thé sir dung may nén truc
vit. May nén truc vit c6 uu di€ém 1a c6 do bén cao va it rung dong do
moi chat tuan hoan lién tuc. Hinh 2-17 va bang 2-19 du6i day trinh
bay hinh dang bén ngoai va dac tinh ky thuat cua may nén truc vit
chung loai SP1 cta hang GRASSO (buc).
Bdng 2-19: Cong sudt lanh mdy nén truc Vit Grasso chung loa SP1
Q, (kW) ¢ n = 2940 Vong/phiit

Loai Nhiét do bay hoi/ nhiét d6 ngung tu, °C
NH3 R22 R134a
-35/+40 - 0/+45 -35/+40 - |o+45] - Jo/+45
10/+35 10/+3 10/4+35
5
C 38 | 48 137 191 40 | 58 | 129 | 166 | 78 91
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45 56 160 224 47 68 151 | 194 91 107
54 68 192 269 56 82 182 | 233 | 109 | 129
64 80 227 318 66 97 215 | 275 | 130 | 153
82 102 290 407 85 124 | 275 | 352 | 166 | 195
96 120 342 480 100 146 | 324 | 415 | 196 | 230
122 154 433 608 127 184 | 410 | 526 | 245 | 287
167 211 564 791 174 | 252 | 535 | 686 | 308 | 362
155 194 524 734 159 | 231 | 489 | 628 | 285 | 335
200 250 678 948 205 | 298 | 632 | 811 | 367 | 433
248 310 839 1176 | 255 370 | 784 | 1006 | 457 | 537
323 404 1090 | 1515 | 330 | 480 | 1020 | 1303 | 587 | 691
452 565 1530 | 2121 | 462 | 673 | 1428 | 1825 | 822 | 966
541 677 1827 | 2539 | 553 805 | 1710|2184 | 984 | 1157
640 800 | 2160 | 3002 | 654 | 952 |2022 (2583 | 1153 | 1354
828 1051 | 2757 | 3832 | 852 | 1240 | 2579 | 3296 | 1488 | 1748
978 1241 | 3256 | 4526 | 1006 | 1465 | 3046 | 3893 | 1757 | 2064
1157 | 1469 | 3854 | 5357 | 1191 | 1734 | 3606 | 4608 | 2080 | 2443

R @R IN|~|<|wn@|v|Zz|Z |-z Qm|T

2.4.2.2 Thiét bi ngung tu

C6 rat nhiéu ki€u binh ngung khac nhau duoc sir dung dé lap dat
cho cdc kho lanh. Hién nay cdc binh ngung ctia ctia cdc hang nhu
Guntner (Puc), Friga-Bohn (Anh) va rat nhiéu hang khac da va dang
duoc sir dung kha phd bién & nuée ta. Ngoai ra nhiéu cong ty nudc ta
cling c¢6 kha nang ché tao dugc binh ngung 6ng dong va 6ng thép cho
cac hé thong lanh fréon va NH;.

U'u diém ctia viéc st dung binh ngung 1a ch€ do lam viéc 6n dinh, it
phu thuoc vao diéu kién moi truong va hiéu qua giai nhiét cao.

Duéi day la cac thong s6 ky thuat cua cac binh ngung cua hang
Friga-Bohn (Anh)

Bdng 2-20: Théng s6 ky thudt cua binh ngung hang Friga-Bohn

(Anh)
MODEL Qx G, AP M Kich thuGc, mm Gas | Long
(kW) | (m*h) |(mH,0)| (kg) | Dai |Rong| Cao | vao ra
AS7,5-1-5 8,0 1,2 3,6 42 556 | 175 | 270 5/8 1/2
AS 10-1-5 10,7 1,6 3,6 43 556 | 175 | 270 | 5/8 1/2
AS 15-1-5 16,0 2.4 3,6 45 566 | 175 | 270 | 5/8 1/2
AS 20-1-8 18,6 3,2 2.4 45 856 | 175 | 270 | 5/8 1/2
AS 25-1-5 24,0 3,6 3,6 47 556 | 175 | 240 | 5/8 1/2
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AS 30-1-8 27,9 4,8 2,4 47 856 | 175 | 270 | 7/8 5/8

AS 35-1-5 34,6 5,2 3,6 48 556 | 175 | 240 | 7/8 5/8
AS 40-1-10 36,9 4,8 33 51 | 1056 | 175 | 270 | 7/8 5/8
AS 45-1-8 41,8 7,2 24 50 856 | 175 | 240 | 7/8 5/8
AS 55-1-10 55,3 7,2 3,3 55 | 1056 | 175 | 270 | 1-1/8 | 7/8
AS 60-1-8 60,3 10,4 24 53 856 | 175 | 240 | 1-1/8 | 7/8

AS 70-2-10 67,8 8,9 34 72 | 1105 | 220 | 330 | 1-1/8 | 7/8

AS 80-1-10 80,6 10,6 34 60 | 1056 | 175 | 240 | 1-1/8 | 7/8

AS100-2-15 | 103,1 | 134 2,7 89 | 1605 | 220 | 375 | 1-3/8 | 1-1/8
AS110-2-10 | 107,5 | 14,0 3,3 86 | 1105 | 220 | 330 | 1-3/8 | 1-1/8
AS115-2-18 | 114,1 | 134 3,0 99 | 1905 | 220 | 375 | 1-3/8 | 1-1/8
AS120-1-15 | 121,7 | 15,9 2,7 65 | 1556 | 175 | 250 | 1-3/8 | 1-1/8
AS 140-1-18 | 135,8 | 15,9 2,0 73 | 1856 | 175 | 265 | 1-5/8 | 1-3/8
AS160-2-10 | 159,6 | 20,8 3,3 83 | 1105 | 220 | 330 | 1-5/8 | 1-3/8
AS170-2-15 | 1644 | 214 2,8 106 | 1605 | 220 | 375 | 1-5/8 | 1-3/8
AS 180-2-18 | 182,8 | 214 3,0 118 | 1905 | 220 | 375 | 1-5/8 | 1-3/8
AS220-3-15 | 2182 | 28,2 2,7 171 | 1660 | 325 | 569 | 2-1/8 | 1-3/8
AS240-2-15 | 2443 | 31,8 2,8 108 | 1605 | 220 | 375 2 1-3/8
1-5/8
AS250-3-18 | 245,8 | 28,2 3,0 195 | 1960 | 325 | 569 | 21/8 | 1-3/8
AS270-2-18 | 271,6 | 31,8 3,0 123 | 1905 | 220 | 375 2 1-3/8
1-5/8
AS320-3-15 | 3242 | 42,2 2,8 192 | 1660 | 325 | 569 | 2 1/8 | 1-5/8
AS350-3-18 | 3604 | 42,2 3,0 220 | 1960 | 325 | 569 | 25/8 | 1-5/8
AS 400-3-24 | 385,2 | 57,5 1,1 240 | 2560 | 325 | 569 | 25/8 | 1-5/8
AS 450-2-24 | 426,1 | 63,6 1,1 170 | 2505 | 220 | 375 2 1-5/8
1-5/8
AS550-3-18 | 548,9 | 643 3,0 270 | 1960 | 325 | 569 | 25/8 | 2-1/8
AS 600-3-24 | 565,5 | 844 1,1 330 | 2560 | 325 | 569 | 25/8 | 2-1/8
AS 650-3-18 | 6584 | 77,1 3,0 280 | 1960 | 325 | 569 | 25/8 | 2-1/8
AS 850-3-24 | 860,7 | 128,5 1,1 340 | 2560 | 325 | 569 2 2-5/8
2-5/8
AS 100-3-24 | 1032,9 | 154,2 1,1 350 | 2560 | 325 | 569 2 2-5/8
2-5/8
AS 1200-4-24 1 1196,9 | 178,7 1,1 500 | 2596 | 410 | 598 2 3-1/8
3-1/8
AS 1500-4-24 | 1516,5 | 226,4 1,1 560 | 2596 | 410 | 598 2 3-1/8
3-1/8
AS 1700-4-24 | 1688,7 | 252,1 1,1 600 | 2596 | 410 | 598 2 3-5/8
3-5/8

boi v6i hé thong NH; nguai ta st dung cac ong thép tron C,, lam
ong trao d6i nhiét, doi v6i cac hé thong fréon ngudi ta st dung 6ng
déng c6 canh bén ngoai (tdc 1a vé phia moi chat fréon. Doi véi ong
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thép c6 thé han hoic niic vao hai mit sang, doi véi 6ng dong sit dung
phuong phép nic.

* Dan ngung khong khi: Dan ngung khong khi cho cac moi chat
lanh fréon 12 thiét bi trao d6i nhiét ong déng (hodc 6ng sit nhing kém
néng) canh nhom. Dan c6 2 dang: Théi ngang va thdi ding. Dan
ngung c6 ciu tao cho phép c6 thé dat ngoai troi. Trén hinh 2-17 1a dan
ngung thdi diung thudng dugc st dung cho cdc kho lanh.

Hinh 2-18: Dan ngung khong khi

Bang dudi day giGi thiéu cac thong s6 ky thuat cua dan ngung
khong khi hang FRIGA-BOHN (Anh) trong khoang 20 KW dén
100KW

Bdng 2-21: Thong sé ky thudt ciia dan ngung hang Friga-Bohn

(Anh)

MODEL Qo, kW Lp(B)| Y/A| F \ N |Ong|Ong| M

At=11K |At=16K | 6 10m (m?) | (m/h) | &W) | vao | ra |(kg)
20B2SL | 200 | 29 36 A | 73 | 8096 [2x0,17| 7/8 | 5/8 | 171
20CISL | 204 | 297 38 A | 88 | 6100 | 031 | 7/8 | 5/8 | 148
24B2SL | 212 | 309 31 Y | 110 | 6016 [2x0,09| 7/8 | 7/8 | 182
25B2S | 215 | 312 39 Y | 73 [ 9200 [2x02| 7/8 | 5/8 | 171
22A2R | 221 32,1 56 A | 60 | 9650 [2x049| 7/8 | 5/8 | 110
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26A2R | 225 | 328 | 49 | Y | 80 | 7250 [2x035[ 7/8 [ 5/8 | 117
27CIS | 230 | 334 | 43 | Y | 88 | 7400 | 049 | 7/8 | 5/8 | 149
24B2SL | 240 | 349 | 36 | A | 110 | 7176 |2x0,17| 7/8 | 7/8 | 182
30CIS | 245 | 357 | 43 | Y | 117 | 6500 | 049 [1-1/8] 7/8 | 161
25B2S | 246 | 357 | 46 | A | 73 | 11776 |2x031[ 7/8 | 5/8 | 171
28B2N | 250 | 364 | 47 | Y | 73 | 12236 [2x041| 7/8 | 5/8 | 171
26A2R | 257 | 374 | 56 | A | 80 | 9050 |2x051| 7/8 | 5/8 | 117
31B2S | 265 | 386 | 39 | Y | 110 | 8732 [2x02| 7/8 | 7/8 | 182
27CIS | 268 | 389 | 48 | A | 88 | 9700 | 0,73 | 7/8 | 5/8 | 149
28B2N | 283 | 411 | 54 | A | 73 | 15640 [2x0,64] 7/8 | 5/8 | 171
32CIN | 285 | 415 | 49 | Y | 88 [ 11000 | 1,07 | 7/8 | 5/8 | 153
30CIS | 295 | 420 | 48 | A | 117 | 8600 | 073 [1-1/8] 7/8 | 161
31B2S | 3155 | 455 | 46 | A | 110 | 10948 [2x032] 7/8 | 7/8 | 182
32CIN | 31,6 | 450 | 54 | A | 88 [13500| 1,58 | 7/8 | 5/8 | 153
36B2N | 317 | 461 | 47 | Y | 110 | 11224 [2x042] 7/8 | 7/8 | 182
36CIN | 318 | 462 | 49 | Y | 117 | 9700 | 1,08 [1-1/8] 7/8 | 165
41C2SL | 346 | 503 | 36 | Y | 176 | 9500 |2x0,17 [1-1/8]1-1/8| 249
2B2N | 354 | s14 | 47 | Y |147.6] 10304 [2x042[1-1/8] 7/8 | 194
36 CIN | 358 | sp1 | 54 | A | 117 [ 12100 1,60 |1-1/8] 7/8 | 165
36B2N | 364 | sp9 | 54 | A | 110 | 14352 [2x0,65| 7/8 | 7/8 | 182
4TC2SL | 408 | 593 | 41 | A | 176 | 12200 [2x0,31 [1-1/8]1-1/8[ 249
DLB2N | 417 | 606 | 54 | A |147.6 13248 |2x0.65|1-1/8] 7/8 | 194
54C2S | 460 | 670 | 46 | Y | 176 | 14800 |2 x0.49 [1-1/8[1-1/8] 252
59C2S | 493 | 717 | 46 | Y | 234 | 13000 |2 X049 [1-3/8[1-1/8] 276
61C3SL | 519 | 755 | 38 | Y | 264 | 14250 |3 x0,17 [1-3/8]1-3/8 350
54C2S | 536 | 780 | 5! | A | 176 | 19400 [2x0,73 [1-1/8]1-1/8] 252
63C2N | 573 | 834 | 52 | Y | 176 | 22000 |2x1,07 |1-1/8[1-1/8| 259
59C2S | 592 | g62 | 5! | A | 234 | 17200 [2x0,73 [1-3/8[1-1/8] 276
61C3SL | 61,2 | g90 | 43 | A | 264 | 18300 |3 x0,31 [1-3/8[1-3/8 350
63C2N | 633 | 921 | 57 | A | 176 27000 |2x1,58]1-1/8[1-1/8] 259
72C2N | 637 | 927 | 52 | Y | 234 | 19400 |2 x1,08 [1-3/8[1-1/8] 283
76E2SL | 641 | 933 | 37 | Y |335 | 17072 [2x0.26 [1-5/8[1-3/8] 437
80C3S | 69.1 | 101 487 | Y | 264 | 22200 | 3x049 [1-3/8[1-3/8] 355
83C4SL | 698 | 102 | 39 | Y | 35219000 |4 x0,17|1-5/8]1-5/8| 461
88C3S | 73.1 | 106 | 48 | Y | 351 | 19500 |3 x0,49 [1-5/8|1-3/8| 388
72C2N | 741 | 108 | 57 | A | 234 | 24200 |2x1,60|1-3/8]1-1/3] 283
76E2SL | 762 | 111 | 44 | A | 335 | 22116 |2x043 [1-5/8[1-3/3] 437
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80C3S 80,5 117 53 264 | 29100 |3 x0,73 | 1-3/8|1-3/8| 355

83C4SL | 825 120 44 352 | 24400 |4 x0,31 |1-5/8|1-5/8| 461

97E2S 84,8 123 48 335 | 26384 |2x0,78 | 1-5/8 |1-3/8| 443

95C3N 86,1 125 54 264 | 33000 |3 x1,07|1-3/8|1-3/8| 365

103C5SL | 874 127 40 440 | 23750 | 5x0,17 |2-1/8|1-5/8| 582

88 C3S 88,0 128 53 351 | 25800 |3 x0,73 | 1-5/8 |1-3/8| 388

113D4SL| 91,3 133 35 492 | 24000 |4 x0,19 |2-1/8|1-5/8| 622

108C4S | 92,7 134 49 352 | 29600 |4 x0,49 |1-5/8 |1-5/8| 467

110E2S | 92,9 135 48 447 | 24832 |2x0,79 |1-5/8 | 1-5/8 | 482

108 C3N | 95,0 138 54 351 | 29100 |3 x1,08 | 1-5/8 |1-3/8| 398

113 E3SL| 95,1 139 39 503 | 25608 |3 x0,26 |2-1/8|1-5/8| 633

95C3N 95,1 139 59 264 | 40500 |3 x1,58|1-3/8|1-3/8| 365

IT0E2N | 96,9 141 53 335 | 33376 | 2x 1,5 |1-5/8|1-3/8| 444

97E2S 97,4 142 53 335 | 33756 |2 x1,11|1-5/8|1-3/8| 443

119C4S | 989 144 49 468 | 26000 |4 x0,49 [1-5/81-5/8| 515

103 C5SL| 103 150 45 440 | 30500 |5 x0,31 |2-1/8|1-5/8| 582

124 Co SL | 105 153 41 528 | 28500 |6 x0,17|2-1/8|2-1/8| 683

108 C4 S 107 156 54 352 | 38800 |4 x0,73 | 1-5/8 |1-5/8| 467

108 C3 N 108 157 59 351 | 36300 |3 x1,60|1-5/8|1-3/8| 398

128 E2N 109 158 53 447 | 31412 |2 x1,53 |1-5/8|1-5/8| 483

I110E2N 109 159 58 335 | 42698 | 2x2,0 |1-5/8|1-3/8| 444

P R e e B > B I B B i R B P A B e > s

110E2 S 110 160 53 447 | 32204 |2 x1,13 [1-5/8|1-5/8 | 482

* Tinh todn cong sudt nhiét thuc té cua dan ngung
Cong suat nhiét cua dan ngung cho & bang trén day dugc xac dinh &
diéu kién tiéu chuén cu thé nhu sau:

- Do chénh nhiét do At, = 11K

- Moi chat: R,,

- Nhiét do moi truong: t,,, = 25°C

- Vi tri dat dan ngung so véi mat nude bién: H = Om

Trong trudng hop, khdc véi tiéu chudn, cong suat giai nhiét dan
ngung dugc tinh theo cong thic:

Q. =Q. xk; xk, xk; xk, (2-35)
1. Hé s6 hiéu chinh do do chénh nhiét do k,
Bdng 2-22: Hé 56 hiéu chinh k,
ALK | 8 o J1wo ] 1213 ] 147 15167 17 | 18
k, [138 121,01 [1]092[085]079]0,73]069]0,65]061
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2. Hé s6 hiéu chinh moi chdt k,
Bang 2-23: Hé 56 hiéu chinh k,

Moi chat

R12

R22

R502

K,

1,05

1

1,025

3. Hé s& hiéu chinh nhiét do moi truong k;
Bdng 2-24: Hé 56 hiéu chinh k;

too C 15 20 25 30 35 40 45 50
k, 0,967 | 0,982 1 |1,021| 1,04 | 1,063 | 1,083 | 1,104
4. Hé so6 hiéu chinh dé cao (so véi muc nudc bién) k,
Bdng 2-25: Hé 56 hiéu chinh k,
H, m 0 200 400 | 600 | 800 | 1000 | 1200
k, 1 1,014 | 1,027 [ 1,043 ] 1,058 | 1,073 | 1,089
H,m | 1400 | 1600 | 1800 | 2000 | 2200 | 2400 | 2600
k, 1,106 | 1,122 | 1,140 | 1,158 | 1,176 | 1,196 | 1,215

i) i) T
|3
| L/ L
CEQEN  DEQRSN  GEGED
= B

Hinh 2-19: Cdu tao dan ngung khong khi
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2.4.2.3 Thiét bi bay hoi

Thiét bi bay hoi sir dung cho cac kho lanh la loai dan lanh 6ng dong
(hoac 6ng thép) canh nhom, c6 hoac khong c6 dién tré xa bang. Daoi
v6i kho lanh nén st dung loai c6 dién trd xa bang vi lugng tuyét bam
khong nhiéu, st dung dién tr& xa bang khong lam ting do 4m trong
kho va thuan lgi khi van hanh.
Bang dudi day gidi thiéu cac thong s6 ky thuat cia dan lanh khong khi
hang FRIGA-BOHN (Anh)

Dic diém:

- Puoc st dung cho cac kho lam lanh, bao quan lanh va bao quan
dong thuc pham

- C6 6 models c6 cong suit tir 16 dé€n 100 kW

- Canh bang nhom vdéi bude canh 4,5mm va 7mm

- Méi chit st dung: R12, R22 va R502

- Ong trao d6i nhiét: 6ng déng ®12,7mm

Hinh 2-20: Dan lanh khong khi Friga-Bohn

Bdng 2-26: Nang sudt lanh dan lanh Friga-Bohn, kW

Ning suat Qo™ kW (& t,=-8°C, At, = 8°C, nhiét do dich 16ng vao 30°C)

Buéc cdnh | KB 2100 | KB 2540 | KB 3460 | KB 4720 | KB 6220 | KB 7650 | KB 12400
4,5mm 16,88 20,43 27,94 37,93 50,03 61,63 86,34
7mm 15,44 18,85 25,54 34,72 46,03 57,14 80,53
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Cong sudt lanh cua cac dan lanh FRIGA-BOHN & bang trén day
duoc tinh & diéu kién tiéu chudn sau day:
- Nhiét do bay hoi t,.= -8°C
- Do chénh nhiét do gitta khong khi dau vao dan lanh va moi chat
12 At, = 8°C
- Nhiét do dich 1ong vao dan lanh 1a 30°C.
Khi diéu kién van hanh thuc t€ thay d6i thi phai nhan véi hé s6 néu
dudi bang sau day

Qo = khc X QOTC

(2-36)

Bdng 2-27: Hé 56 hiéu chinh cong sudt k,,

At,, °C 6 7 8 9 10
t,=0°C 1,33 | 1,14 | 1,00 | 0,89 | 081
-5 1,33 | 1,14 | 1,00 | 089 | 081
210 1,32 | 1,14 | 1,00 | 090 | 081
- 15 1,33 | 1,14 | 101 | 090 | 082
=20 1,33 [ 1,15 | 1,02 | 091 | 0,83
=25 135 | 1,17 | 1,04 | 093 | 085
=30 1,37 | 1,20 | 1,06 | 09 | 087
235 141 | 124 | 1,10 | 099 | 091
=40 147 [ 129 | 1,15 | 1,05 | 097

Bdng 2-28: Bdng thong sé ky thudt cua dan lanh FRIGA-BOHN

MODEL | Chiéu dai | Chiéu cao |Chiéu sau (| 6ng long | 6ng ga | N quat | Khdi
KB (mm) (mm) mm ) vao ra \\ luong, kg

2 100 1753 680 720 1-1/8" | 1-3/8” 520 98
2 540 2083 680 720 1-1/8" | 1-5/8” 520 139
3 460 2083 908 741 1-3/8” 1-5/8” 700 185
4720 2870 842 844 1-5/8” | 2-1/8” 700 249
6220 3017 1231 1086 1-5/8” | 2-1/8” | 1200 308
7 650 3552 1231 1086 1-5/8” | 2-1/8” | 1200 396
12 400 5534 1231 1086 1-5/8” | 2-1/8” | 1200 650
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Hinh 2-21: Cdu tao dan lanh khong khi Friga-Bohn

2.4.2.4 Cum may nén - binh ngung, binh chira

Cum may nén, thi€t bi ngung tu va binh chira hé thong lanh kho bao
quan thuong dugc lap dat thanh mot cum goi 12 cum condensing unit.

Cum may nén, binh ngung, binh chita dugc bo tri trong gian may
hoac bén canh kho lanh. N6i chung kich thudc ctia cum tuong d6i nho
gon dé bo tri 1ap dat. Cdc cum mdy nhu vay thudng cé hai dang:

Hinh 2-22: Cum mady nén - binh ngung, binh chita
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- Néu sir dung binh ngung: Nguoi ta sir dung than binh ngung dé lap
dat cum may, th dién diéu khién va tat cdc thiét bi do Iuong va diéu
khién. Trudong hop nay khong can khung lap dat (Hinh 2-21)

- Néu str dung dan ngung: Nguoi ta lap dat dan ngung, mdy nén,
binh chita va cdc thiét bi khéc 1én 01 khung thép viing chac, binh chita
dat & dudi khung

2.4.2.5 Moi chdt, duong ong

Moi chit dugc st dung trong cac hé thong lanh kho bao quan la cac
moi chat Fréon dac biét 1a R,,. Nguai ta it sit dung moi chat NH; vi
moi chat NH; doc va ¢6 tinh chat 1am hong san phdm bao quan néu rd
ri trong kho. Khi xdy ra su ¢o 10 ri ga ¢6 thé gay ra tham hoa cho céc
doanh nghiép, dic biét cac doanh nghiép xudt khdu, tri gid hang rat
16n.

Vi hé thong lanh kho lanh sir dung moi chat frédon nén hé thong
dudng 6ng 1a 6ng dong
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