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LGi NOI PAU

K¥ thudt lanh da thém nhdp vao hon 70 nganh kinh t¢ quan
trong va hé tro tich cuc cho cde nganh dé, ddc biét la ede nganh
céng nghiép thuc phdm, ché bién thit cd, rau qud, rudu bia, nude
gidi khdt, ddnh bdt va xudt khéu thuy, hdi sdn, sinh hoc, hod chat,
hod long va tdch khi, soi dét, may mde, thuée ld, ché, in Gn, dién tt,
théng tin, tin hoc, mdy tinh, quang-hoc, co khi chinh xdc, y té, van
hod, thé thao ve du lich ...

Ngoai hang ngan co s¢ lanh hién cé voi tong gid tri wde tinh
khodrng gan mét ty USD, rdt nhiéu don vi dang tu trang bi cho
minh mdy, thiét bi va hé théng lanh phuc vu nghién citu, san xudt
va doi séng.

Chiing tbi bién sogn gido trinh nay dé giip sinh vién nganh
mdy lanh, diéu hoa khong khi, thiét bi nhiét v cdc sink vién cé
lién quan dén lanh ndm dudc phuong phdp tinh todn cde kho lanh,
cdc hé théng lanh, chu trinh lanh, tinh chon mdy nén va cdc thiét
bi chinh, thiét bi phu va cde thiét bj ti dong didu khién, diéu chinh,
bdo hiéu va bao vé di kem.

Gido trinh ¢ nhiéu bdng, hinh vé va dé thi, citng cde thi du
tinh todn minh hog dé hidu va c6 thé itng dung ngay trong thic té.
Gido trinh dung lam tai lidu giang day va hudng dan dé dn mon
hoc lanh cho sinh vién nganh lanh, thiét bi nhiét, hod, thuc phdam,
sgi dét... nhung ciing 6 thé ding lam tai lidéu tham khdo cho cdc k¥
si, can bg ky thudt cong nhdn dang s dung hode cé lién quan dén
nganh lanh.

Bdc biét ¢ ldn tdi bdn nay, dé ddp ing nhu cdu thiét ké thuc té
ctia ban doe, & phan phu luc chiing téi gidi thiéu nhiéu mdy nén,
dan ngung, dan bay hoi va ede 6 ngung tu cua mit s6 hang. Ngodi
ra dé dé tra citu, chiing toi ciing bé sung thém phén tit muc.



Mdc dau dé c6 nhiéu c6 gdng, gido trinh chdc chdn khéng
tranh khoi thiéu sot, ching t6i mong nhén duoc nhiéu y kién déng
g6p ciia ban doc nham hoan thién gido trinh. Cde ¥ kién xin gui vé
Nha xudt bdn Khoa hoc va Ky thudt 70 Tran Hung Pgo Ha néi
hodc tdc gia, Tel: NR: 04.7165860, Mobile: 0904113505, Xin trén

trong cdm on.

PGS Nguyén Pirc Loi
Vién Khoa hoc va Céng nghé Nhiét - Lanh
Trueong Pai hoc Bach khoa Ha ndt

Phd Clut tich Hoi Lanh va Piéu hoa khéng khi Viét Nam



Chuong 1

NHUNG SO LIEU BAN PAU

1.4 NHUNG SO LIEU VE KHi TUONG
1.1.1 Cac s6 lidu vé khong ki bém ngoai

Nhitng thong s vé khi (rgng nhy nhiét dé, khong khi, do 4m tuong doi
cla khong khi, bire xa mat trdi, gid vt hudng gid, lugng mua |2 nhimg thong
s6 guan ltrong dé tinh todn, thiét k& xay dimg kho lanh va hé théng lanh.
Ching 12 cdc yéu 18 anh hudng tryc 1iép dén 1an that nhigt cla kho lanh qua
vach bao che. Dong nhiét tdn thit nay 12 gid tri co ban dé tinh todn thift k€
nang suidt lanh coa hé théng lanh.

D6 am khong khi 13 thong s& dé tinh t1odn chiéu ddy 1dp cdch am cho
vich cdch nhiét, trinh cho vdch cdch ahiet Lhong bi dong 4m khuéch tdn
kihong khi bén ngodi vao: ngoai ra con ding dé tinh kiém tra dong suong
vach ngoai.

Gié va 10c d6 gié6 cé anh hudng dén dong nhiét tén that do sy tang
cudtig trao déi nhiét d6i luu bén ngoii gitta khong khi va véch.

Gié va mua 1a co sa dé thi€t k€ bao che, trdnh cho co cau cich nhiét
khong bi tham &m, ngap nudc, [am mat kha nang cdch nhiét, lam gidm tuoi
tho cling nhy hi¢u qua cdch nhiét cia vich,

Birc xa Mat trdi k€t hop véi hudng gié chit yéu diing d€ chon hudng xay
dung kho lanh cho phil hop, gidm 18n that nhiét qua c¢o c&u bao che.

Khi hdau Viét nam chia ra 1lam hai mién chi y€u. Mién Béc, tir déo Hai
Van trd ra, ¢6 hai mila h va dong 15 rét, ma he néng va 4m, nhiét do trung
binh thing néng nhat trén 30°C. Nhiét do t8i cao ghi nhan duoc trong béng
ram 1én (61 hon 40°C. Mua dong gia rét, & cie ving Tay Bic c6 khi ¢6 bang
gid, trén nii ¢6 thé cé tuyét. O cdc vung trung du va déng bang, thai tiét ¢
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div hon do gin bién nhung nhiét do trung binh thang lanh nhat trong nam
cling 1r 10 dén 153"C, nhi¢t do 161 thidp ghi nhan duge r 3 dén 5°C.

Mién Nam, tir deo Hai Van trd vao ¢ thé chia lam hai mua, mia kho va
mi mua. Nhi¢t do trong nam tuong déi on dinh. £6 chénh nhier do gita
cic mua khong qua cao 1ir 6 dén 7'C. G toan bo Mién Nam hdu nhu khong
c6 cam gide mua déng.

Dé tinh todn thiét ké kho lanh 1€ ra phdi sir dung nhiét d6 cao nhat da
gquan sdt duge & dia phuong xav dung kho lanh, nhu vay do an toan & tuyét
doi nhung coéng suft may 16n, vén ddu tr ban diu cao. PE giam von ddu tu
ban ddu ngudi ta chon nhi¢t do bén ngoai dé tinh todn thi¢t k& 1a trung binh
cong cua nhi¢t do 161 cao ghi nhan duge va nhiét do trung binh cuc dai thing
ndna nhat. Gid tri nay di duge tinh sin gidi thiéu trong bang 1-1 ¢ot (4)
1nhi¢t (o mia he. Néu mudn an todn tuyét déi cho kho lanh cin tang nhiét do
tinh todn dé lén 10%. Vi du d6i vdi Ha noéi, nhiét do tinh todn 1a 37,2"C,
mudén an toin tuyét 461 1ay 37,2 + 3,7 = 40,9°C.

Do d4m tinh todn mia he lay theo do 4m trung binh thdng nong nhat cot
(0) bdng 1-1.

Céc gid tri nhiét do vi d6 am mua dong ding dé tinh cho kho lanh bao
quan rau qua trueong hop can sudi Am trong kho khi nhi¢t do bén ngoii thdp
hon nhi¢t dé bdo quan trong kho. Di¢u nay hdu nhu khong xdy ra & Viét
112171,

- Do dm trung binh thdng néng nhit mia he ¢, ding dé tinh todn bé
day cdch &m, tinh kiém tra dong suong, dac biét dung dé xdc dinh nhiét do
nhiét k& uét, qua dé dé xdc dinh nhiét dé nuéc lam mdt ra khoi thdp giai
nhiét trong cdc hé théng lanh ding nudc tuan hoan qua thdp giai nhi¢t hoac
nhiét d6 nude tudn hoan trong thip ngung tu. Hinh 1-1 gidi thiéu d6 thi /i - x
(Entanpy - do chita hoi) cia khong khi am & dp suét khi quyén B = 760 Torr
(hang Delair). Hinh 1-2 gidi thiéu phuong phap xdc dinh cdc gia tri nhiét do
uét 7, va nhiét do dong suang 7, ¢cha cic trang thai khong khi (4m).

Piu tién phii x4c dinh diém | la trang thdi khong khi 4m. Diém 1 {a
sjao diém cha dudng nhiét d6 nhiet. k& kho 1, vh dudng do am ¢@,. Qua diém
I ta ding dudng ding entanpi /1, = const cit ¢ = 100% tai A. Nhiét d6 diém
A chinh 12 nhiét do nhiét k& bau uét ¢,. Qua di€m 1 dung dudng dang dung
am x, = const, cit dudng ¢ = 100% tai B. Nhiét d6 diém B chinh 14 nhiét do
dong suong ¢ cua trang thai khong khi |.
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Bang 1-1. Nhiét do va do dm ditng dé tinh tedn

hé théng lanh cia cdc dia phuong

Nhiét do, °C bo am, %

trung |miahé | mua |moahé | mia

T Bia phuong binh dong dong
ca
nam

(D (2) (3) (4) (5) ) (N
1 Lai Chau 23,1 37,7 9,0 80 80
2 Dién Bién 22,0 36,9 59 82 82
3 Lao Cai 22.8 37,8 7.7 81 85
4 Sa Pa 15,3 28,2 4,1 88 86
5 Son La 21,0 356 4,0 76 78
6 Moc Chau 18,5 31.8 4,9 81 85
7 Song Ma 224 36,8 59 78 80
8 Ha Giang 22,6 37,6 7.2 81 86
9 Tuyén Quang 230 37,1 6,7 84 83
10 [Cao Bing 21,5 37,2 6,1 79 78
11 |Lang Son 21,3 35,7 6,1 82 76
12 |Thdi Nguyén 23,0 37,2 8.0 82 78
13 |Béc Can 220 37,2 6.2 84 82
14 |Bic Giang 23,3 37,6 83 83 77
15  |Hoén Gai 229 36,2 9,2 82 77
16 |Modng Cai 22,5 352 6,6 86 79
17 {Vinh Yén 23,6 374 8.0 81 78
18 |Yen Bai 22,7 372 7.4 87 88
19 Viét Tri 233 37.5 8.4 83 82
20 |Tam Dae 18,0 30,8 5,0 89 86
21 |Ha Noi 234 372 8.4 83 80
22 {Hai Duong 23.5 36.6 8.4 . 83 80
23 |{Hung Yén 233 374 8.7 85 82
24 |Phu Lién 23,0 36,7 9.3 86 83
25 [Hai Phong 23,5 37.0 9,6 83 76
26  |Thai Binh 23,2 37.2 9,6 82 84
27  |Son Tay 232 37.6 8.5 84 82
28 |Hoa Binh 232 38,6 7.2 83 83
29  |Nam DPimnh 23,5 374 9.0 82 84
30 |Ninh Binh 23,5 37,0 9.9 81 83
31  |Nho Quan 234 38,1 7,7 81 82



(Tiép bang 1-1}

th (2) 3 4) 5) (8) 9
32 |Thanh Hod 236 315 10,1 82 84
33 1Yén Dinh 23,5 37,1 9.1 83 83

34  |Héi Xuan 23,1 384 8,5 86 85

35  |Vinh 239 38,0 9.7 74 89
36 | Tuong Duong 23,7 39,3 8.8 81 82
37 |Ha Tinh 23.9 37,5 11,3 75 90
38 [Dong Hai 244 38,2 12,1 72 88

39 Quang Tri 250 37,1 13,3 74 90
40 Hué 25,2 373 13,1 73 90
4] Pa Ning 25,6 37,7 14,9 77 86
42 Quang Ngii 258 37.8 16,0 8l 89
43 Quy Nhon 26,7 379 17,8 74 2
44 Playcu 21,7 322 14,5 76 76
45 Buén Ma Thuot 234 36,0 12,3 82 80
46 Tuy Hoa 26,5 37,0 18,2 73 84
47 Nha Trang 26,5 36,6 17,7 79 ¢ 78
48 Lién Khuong 21,0 31,9 10,0 76 74
49 Bdo Loc 213 316 8.8 83 81

50 Phan Thiét 26,6 349 17,2 82 76
51 Phudc Long 26,2 36,6 15,6 69 69
52 Loc Ninh 26,0 36,2 14,5 76 72
53 Viing Tau 25,8 35.1 18,4 85 82
54 Hiép Hoa 277 36,6 159 77 76
55 My Tho 279 36.8 [7.9 74 78

56 Vinh Long 26,6 347 189 76 78
57 Soc Trang 26,8 359 19,0 77 80
58 Can Tho 26,7 37.3 174 78 82
59 Con Son 27.1 329 21,2 81 78

60 Rach Gia 27.3 354 18.1 79 78

61 Phu Quéc 270 350 18,9 81 77

62 Ca Mau 26,5 357 18,3 81 83
63 Hoéng Sa 26,8 356 18.4 83 82
64 TP Hé Chi Minh 27,0 37,3 17,4 74 74
65 Moskva 4.8 30 -26 50 83

66 Dusanbe 14,2 36 -10 24 64
67 Irkust -1.1 29 -36 58 77

68 Taskent 13.3 37 -13 24 59
69 Askhabat 16,3 40 -12 21 73
70 S. Peterburg 43 27 -24 39 82

Tt 65 + 70 theo [9]
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Hinh I-2 Phuang phap x&c dinh cac gid tri trén da thi /i-x cla khong khi dm:
1 - Trang thai khéng khi mia he
t, - nhidt d6 khéng khi (nhiét 46 bau khd)
@, - d6 &m khong khi = ¢,; (38 m khéng khi lic 13 h)
1, - nhiét do nhidt k& udt
. - nhiét 46 dong sudng
Trudng hop trang thdi khong khi{ ding d€ tinh todn thi€t k& he
théng lanh thi ¢, = 7y (nhi¢t do ngoai rdi) va ¢, = @,, (d0 4m khéng khi hic
13 + 15 h). D&i v6i miba he Ha noi lay ¢, = 1, = 37,2°C ;. @, = 0,3 = 66%;
t, = 31°C, 1, = 29,5°C, thanh phd Hé Chi Minh 1, = 37,3°C; 9, = 55%;
1, = 30°C var, = 29,5°C.

- Nhiét do w6t 1, ciing c6 thé xac dinh nhanh theo 44 thi hinh 1-3. O day
it nhi¢t do khong khi kho 1 = ¢, déng ngang dén ¢, di cho sau dé dong
xudng vudng géc v4éi truc hoanh ta s€ doc duge nhiét 46 udt 1.

L
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&

Hinh 1-3. Sy phu thubc cda nhiét

/
2 / / /] m @6 uSt vao nhidt d6 khang khi f,
t | / / /// ’// v d6 &m tuong d6i o.
uX N7 ] Thi du:
R % //// -— ty =t =372C

7 %4

/ 7 — ¢ =0 =66%
s - b 1, =315

N

2 k) I [ FE TN Y AT
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1.1.2 Chon nhiét dé nudc lam mat binh ngunmg

a) Khi st dung nude tudn hoan qua thdp gidi nhiét dé lam mdt binh
ngung ¢é thé 1dy nhiét d6 nudc vio binh ngung (hay nudc ra khoéi thap giai
nhiét) bang nhiét do nhiét k€ 6t cOng thém 3 + 5°C:

"wl = ‘rlr + (3 + S)UC
Vi du d&t vé1 mia he Ha not:
e, = 34,6 + (3 + 5) = 37,6 + 39,6'C

Khi chon thap giai nhiét 16n 18y 7., nhod (phia 37,6°C) khi chon thdp gidi
nhi¢t nhd 18y ¢, 16n phia (39,6"C). C6 thé tham khao chuong Thédp gidi
nhiét, tai liéu [15] va [18].

b) Khi sit dung nudc giéng khoan khong tudn hoan (chi chdy qua binh
ngung mot 1dn) ¢ ca mién Bic via mién Nam (ir cdc giéng sau b&n nam chue
mél trd [én 6 thé 1ay nhiét d6 nudc vao binh ngung 1., bing nhiét do trung
binh nam cia ving dé. Vi du & Ha noi 1a 23,4°C va & thanh phd H6 Chi
Minh 1a 27,0"C. Nhiét do nudc gi€ng khoan thudng én dinh trong ci nam,
mua hé va mua dong.

¢) Khi sir dung nude thanh phé khong tudn hoan: trudng hop nude thanh
phd 1& nudc giéng khoan thi lay ¢, bing nhiét do trung binh ca nidm (cot 3
bang 1) cong 3 + 4°C do khau x¥ 1§ nudc tai nha médy nudc. Trudng hop
nudc thanh phd 1a nudc mat khai thdc tir séng hé thi ¢6 thé chon t,, =1, 12
nhiét do udt.

Thi du: Hiy xdc dinh nhiét do ngung tu cia hé théng lanh dong binh ngung
v3i thdp gidi nhiét 14p dat tai Ha ndi va thanh phd Hé Chi Minh.

- Tai Ha noi:

choni,, = 38°C
chon 7., -1, = Af, =5 K viy i,, = 43°C

chon hiéu nhjét do 18i thidu Ar,,,, =5 K do dé
. fy =l + At =43 +5=48°C

- Tai thanh ph& H8 Chi Minh:
foy = L, +(3+5) = 33 + {3 + 5)°C:i chon t,, = 36"C
Loz =1, +5 = 41°C; fe =1+ 5=46"C
Nhdn xét: Do do 4m tuong d6i lic tai thinh phS Hé Chi Minh nhé hon 74%

(< 83%) nén nhiét do ngung ty & ciing didu kién trao déi nhiét nhd hon khodng 2
do.

11



1.2 NHONG SO LIEU VE CHE DO BAO QUAN SAN PHAM

Ch¢ do bao quan sin pham la van dé khd phirc tap vd di dugc nghien
cltu rdt nhiéu, né ludn thay déi theo diéu kien, tinh chit san phdm, phuong
phap lam lanh va bdo quan. Viéc chon ding ddn ché do bdo quan nhu nhiét
d¢, do dm, théng gié hodc khong. 8¢ do gid trong buéng, s6 l4n thay ddi
khong khi... sé lam tang ddng k& thoi gian bao quan san pham. Bang 1-2,
bang 1-3 va bang 1-4 gi¢i thi¢u ch& do bao quin rau hoa qua, trning (cic san
phdm séng, thd, c6 thong gié khi bdo quin), cic loai dé hop va cdc san
phdm dong vai, theo tiew chuidn Nga va Ditc.

Bing 1-2. Ché dp bdo gudn rau qud tuvi

Sin pham Nhiét do Do dm Ché da Thoi gian
'C khong khi, % | thong gid bio quan
Budi 0+5 85 M& 1 +2 thang
Cam 0.5+2 85 " 1+2 thdng
Chanh 1+2 85 ! 1 +2 thang
Chudi chin 14+ 16 85 " 5 +10 ngay
Chusi xanh 11,5+ 13,5 85 " 3 +10 tuan
Dita chin 4+7 835 " 3+ 4 tudn
Dnta xanh 10 85 " 4 + 6 thing
Dao 0+1 85 +90 : 4 + 6 thing
Téo 0+3 90 + 095 ) 3+ 10 thdng
Ca chua chin 0+2 85 + 90 ) 1 + 6 tudn
Ca chua xanh 5+15 85 + 90 " 1 + 4 tudn
Ca rét 0+1 90 + 95 ! !+ 3 thing
-18 S0 béng 12 + 18 théang
Dua chuot -18 90 " 5 thdng
-29 20 N 1 nam
Pau teai 2 G0 Mg 3+ 4 tudn
Hanh 0<4 75 " 1 + 2 win
Khoai 1ay 3+10 85+ 90 " 6+ 9 thing
Nam tuagi 0+2 80 +90 ) 1+ 2 tuin
-18 90 Béng 8 + 10 thdng
Cii bap, sip lo 210 90 Ma 0.5 = 3 théng
-18 90 Pdng 10 = 12 thing
Su hio -1+0,5 85+90 Mg 2 = 7 tudn
Dira 0 85 " | = 2 thing
Xoai 13 85+90 " 2+ 3 win
Hoa néi chung 1+3 85+ 95 " 1 + 2 tuén
Cic 1.6 80 ) 2 tudn
Hue 1.6 80 : 1 thang
Phong lan 2+45 30 " 1 tudn
Hoa héng 4.5 80 N 1 tudn
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Pai véi cde san pham song ¢ thd nhu rau hoa quéd twoi khi bdo quéan
lanh, khéng duge dua nhiét d§ xudng thap hon quy dinh. Nhiét do lanh qud
cé thé lam chét rau hoa qua.

Thi du chu6i xanh, ca chua xanh néu bao quan qud lanh s€ bi sugng.
khéng chin duoc nita. Cdc san pham tir dong vat chét cé thé bao quan & nhiét
dd thip han quy dinh. Nhiét d6 cang thap, théi gian bao quan s¢ cang lau,
khong lam giam chat lugng san pham. Thit bo, lon, gia cdm, cd thudng duge
bdo quan ¢ -12 hoac -18°C.

- K&t dong mot pha: san pham thit sau khi ra 16 mé cdn néng duge dua
ngay vio thiét bi két dong, nhict 46 bé mat —12°C, 1am thit dat dudi -8"C.

Bdng {-3. Ché dé va that gian bdo qudn di hdp rau qud

- Do dm Thai gian
San phim Buo bi Nhier do, “C | khong khi, | bdo quan,
% thing
Compot qua Hop sél tay déng hdom +5 65+ 175 8
Dé hopran " +5 65+ 73 3
Nude rau va nude qua | Chai déng hdom
- Ti¢t triing 0+ 10 65+ 75 7
- Thanh triing 0+10 65+ 75 4
Rau ngam mudi, qua | Thung gd 16n 0+1 90 + 95 10
ngiam gidm
N&m wép mudi ngam | Thing gé ldn 0+1 90 + 95 8
glam
Qua sdy, nam say Hom. géi 0+6 65 + 75 12
Rau siy Héin, thiing réng 0+6 685+ 73 10
Lac ca vo Goi -1 75+ 85 10
Lac nhan Goi -1 75 = 85 5
Mt rim
- Thanh tring Hop sat 1ay dong hom 2+20 80 + 85 3+5
trong hop kin
- Thanb trimg Thing gé 16n 1015 80+ 85 3
Mt déo
- Thanh triing Hop sit tay déng hom 0+20 80+ 85 3+5
trong hép kin
- Thanh triing Thing g6 16n 10 + 15 80 = 85 3
Mt ngot (mit mjn,  } Thiing gé lén 0+2 80 + 85 2:6

mit nghién)
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Bing 1-4. Ché do bdo qudn sdn phdam déng vdt

San phdm Nhiet do khzigafm Chedo | Thoi gian
'C q *| théng gio bdo quan

Thit bAﬁ). huou, nai. citu 0505 82 = 85 Déng |10+ 15 ngay

Thit bo gay 0+05 80 + 85 ! "

Ga. vit. ngan, ngéng

mé sdn -1:05 85 + 90 "

Thit lgn tuoi udp lanh 0+4 80+ 85 10 =+ 12 thing

Thit lon tuci uép dong -18+-23 | 80+85 " 12 + 18 thing

Thit déng hép kin 0+2 75+ 80 " "

Ca ol udp da

30 dén 100% luong c& -1 100 Béng 16+ 12 ngay

Ca kho (W= 14 + 17%) 2+ 4 50 b "

C4 thu mudi, say 2+4 75+ 80 Mé 12 thang

Luon séng 2+3 85 = 100 " vai thang

Oc song 2+3 85+ 100

36 huyé&t -1+11 | 85+ 100 15 + 30 ngiy

Tom s6ng 2+3 85 + 100 ! vai ngldy

Tom nau chin 2+3 vai ngay

Bo mudi ngén ngay 12+ 15 75+ 80 Ma 38 tuan

Bo muéi lau ngay 1+4 75 + 80 " 12 tuan

Bo mudi 1au ngay -18+-20 | 75:80 36 tudn

Pho mdt cling 15+4 70 4 + 12 thing

Pho mit nhio 7+15 80 + 85. ftngay

Sita bt dong hop 3 75+ 80 Ddng (3 6thing

Sita dac ¢6 duding 0+ 10 75 + 80 ) 6 thing

Sita tudi 0+2 75 + 80 ) 2 ngay

1.3 CHON PHUONG PHAP LAM LANH

cdch phan loai cdc phuong phap xU If lanh san phdm.

14

Cé nhiéu phuong pﬁép lam lanh budng va xit Ii lanh san phim. Hinh 1-4
gidi thiéu cdch phéan loai cdc phuong phdp lam lanh budng va hinh -5 -



Lam Janh budng

Truc tiép
{rhd mai chat lanh)

e

Gian ti€p
{nhé chat tai lanh long,
nudc mudi lanh}

Dt luu khong khi tuf nhign {Dan finh)

D8i luu khéng khi cudng blc (Dan quat)

- Dan ong tran gan tudng va gén trén
- Dan 8ng canh g&n tudng va gan trdn
- Dan tam gén tudng va gan tran

Ban quat va cac loai,
td dan quat
hudng truc va ly tam

Hinh 1-4. Phan loai cac phudng phap 1am lanh budng.

Lam lanh budng truc ti€p 1a 1am lanh bubng bing dan bay hoi dat trong
budng lanh. Moi chat lanh long soi thu nhiét clia moi trugng buéng lanh.
Dian bay hoi ¢6 thé 14 cdc loai dan d6i lvu khong khi tu nhién hodc cudng

bue bing quat gid.

XUt by lanh san phdm

Trifc tiep
{nhd moi chat lanh s6i)

Gian tiép (nhg chat tai
fanh, nuéc mudi)

4

Tiép xuc

B3i I khdng khi cudng bifc

- Két ddng nhanh tiép xuc kidu tam

- Két déng bang céch nhing
san pham vao nudc mudi lanh

- K&t dong bing cach nhing san phim
vao fredn soi

T4 dan quat: gia lanh, két déng cham
Tunel k&t déng: két déng tang cudng
va k&t dong nhanh

Hinh 1-5. Phan loai cac phudng phap xU Iy lanh san pham.
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I.am lanh budng gidn tiép la lam lanh budng bing cdc dan nude mudi
lanh. Thi€t bi bay hoi dat ngoai budng lank. Moi chat lanh long soi dé 1am
lanh nudc mudi. Nude muoi lanh duge mdt bom tudn hoan bom dén cdc dian
lanh. Sau khi trao déi nhic¢t véi khong khi trong budng lanh, nudc mudi néng
lén & duge dua tré lai thiél bi bay hoi dé€ 1am lanh xuéng dén trang thdi ban
ddu. Cdc dan nude mudi bo tri trong budng cing ¢d loai d6i luu khong khi
ti nhién va doi luu khong khi cudng bic.

Cdc loal dan truc 1i€p hoac gidn ti€p déu dugc ba tri trong budng lanh,
nhung loai dian quat gié cu@ng bire c6 thé bd tri ngoai budng. Khi dé ngudi
ta phai b& tri kénh gié hit va kénh gié théi d€ phan phdi déu khong khi lanh
cho buéng. Dan quat khi d6 phai cdch nhiét hoac dat trong buéng cdch
nhiét.

X 1f lanh truc ti€p 1a gia lanh san phdm hoac két dong thyc pham tryc
i€p bing cdc dan lanh bén trong 1a moi chat lanh s6i. Gia lanh san pham
bing cdc 14 din quat gi6 lanh ¢é t6c do gid trung binh nhoé. K&t déng bang
cdc 10 dan quatl hoidc bing cdch bé tri tunel c¢é quat gié cudng bic manh.
Ngudi ta cling ¢6 thé két dong cuc nhanh bang may két dong 1iép xdc kifu
tdim. Trong c4c tdm ¢6 bé tri dan bay hoi true ti€p hoac nhing san pham vio
fréon long dang soi.

X If lanh gidn ti€p qua nudc mudi 1a phét st dung thém véng tuin hoan
nudc mudi gilta may lanh vi sdn phdm. Sin phdm thai nhiét gidn 1i€p qua
nude mudi téi méi chit lanh soi.

Thuc ra, cich phan loai theo hinh 1-4 v [-5 chua thé hoan chinh vi
luon ludn ¢ nhitng két hop qua lai gita cdc phuong phap lam lanh buéng
v&i nhau cling nhu gilta cdc phuong phdp l1am lanh budng va phuong phdp xi
1i lanh. Thi du, ngay trong mot budng lanh cé thé vira sir dung dan quat va
dan d&i luu khong khi tu nhién hodc trong cdc budng bio quin vén cd thé
gia lanh sdn phim hoac lam lanh déng bé sung cdc san pham chua dat duge
nhiét 46 cin thigt.

No6i chung, mbi phuong phdp 1am lanh buéng déu cé yéu ciu thiét bi
riéng biét va cling ¥ng dung hiéu qua cho ting trudng hop cu thé riéng biét.
Mbi phuong phdp lam lanh budng déu c¢6 wu va nhuge diém. Dsi vdi mot
trudmg hop Gng dung cu thé, ngudi ta phai chon dugc phuong phdp lam lanh
budng thich hop, phdt huy dugc wu diém va han ché nhuge diém dén muc
thdp nhat.

Thi du, dé duy tri dd 4m cao, gidm kho hao san phim trong budng bio

quan ngudi ta chon dan lanh déi luu khong khi ty nhién.
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Tuy nhién, dan tinh 6n rdt nhiéu kim loai ché tao dan, dién tich lip dat
ciing 16n. Ngay nay, dé giam ddu (w ban ddu, hdu hét ngudi ta s dung dan quat.

Dan quat lanh l3 dan dng xoin c6 cédnh tan nhiét d&i luu khong khi
cudng biic bing quat gio, bén trong 12 moi chét lanh sdi hoac chit tdi lanh
nude mudi. Khi lam lanh tryc 1i€p, su trao déi nhiét giita khong khi va moi
chat lanh s6i chi thuc hién qua vich éng,

Nhung khi lam lanh gidn tiép c6 thé 1am lanh budng theo hai phuong
phép:

- Phuong phdp kho: nuée mudi lanh di trong dan éng ¢6 cdnh, khong
khi di bén ngoai {giéng nhu lam lanh truc tiép).

- Phuong phap udt: nudc mudi duge phun thanh hat min ti€p xic truc
ti€p vOi khong khi. Ngoai trao ddéi nhiét coén dién ra qua trinh trao déi chat.
Bé mat trao ddi nhiét va chat rdt 16n va phu thudc vao thiét bj phun nudc
mudi trong budng phun.

St tudn hoan khong khi trong budng c6 thé ¢6 din hudng hoic khéng cé
dan huéng.

Hé thong lam lanh khong khi kiu khé ¢6 hai kénh phan phdi va thu héi
khong khf tudn hoan biéu dién trén hinh 1-6. Khong khi tir buéng vio bo thu
héi khong khi theo 6ng dadn khi qua dan lanh 7 di vao 6ng phéan phdi va trd
lai buéng lanh, khép kin vdng tudn hoan, nh¥ quat gié 4. Cin phai bé tri
miéng théi gié lanh va migng hit gié néng sao cho khong khi lanh duge
phin phéi déu trong toan bo dién tich budng.

Miéng thdi cha kénh phan ph6i ¢6 thé hudng xudng dudi. Miéng hit ¢6
thé quay xudng dudi, quay ngang hodc hudng lén trén sao cho sy phin phéi
khong khi [a hop li nhdt, két hgp duge ca véi cde dong d6i luu khong khi ty
nhién. Trén kénh phan ph&i khéng khi ¢6 bd tri co ciu diéu chinh luu lugng
gi6 dang clapé.

Hé thong mot kénh gié biéu dién trén hinh 1-6b. Cira ldy gi6 b6 tri phia
du6i dan quat, cdc hanh lang van chuyén hang va céc khe hg gitra cde dong
hang lam thém nhiém vu cta kénh gié phan phéi phia trén d€ phéan phdi cho
toan bd dién tich bubng qua céc cira gid & dudi hodc & hai bén sudn cua
keénh gi6.

Hinh 1-6¢ biéu dién hé théng ¢ng phun lam lanh khong c¢6 kénh gié.
Khong khi duge hiit vao phia dudi dan lanh va duogc ddy qua éng phun tré lai
budng sau khi da duge 1am lanh. T6c d¢ gié & 8ng phun khd 16n 1[5 + 20
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m/s. Do khong cé kénh phan phéi nén phai ding t6c dé gié lon dé dam bao
phan phdi khong khi mot cdch déng déu hon d6i véi cic budng 16n. Tuy
nhién phuong phdp lam lanh ndy ngudi ta cing khong str dung cho cic
bubng 16n, do phian phoi khong khi lanh khong déu.

Hinh 1-6. So d6 cac hé thong tudn hoan khang khi :

a) Hé théng hai kénh gi6: 1. Ong héi; 2. Ong thdi; 3. Dan lanh; 4. Quat gi6;
b) H& thang mét kénh giod; ¢) Hé théng éng phun : 1. Dan lanh; 2. Clra hut gid;
3. (5ng xodn; 4, Quat gid; 5, Miéng phun; d) Dan quat treo; 1. Cing xodn;

2. Mang nudg; 3. Quat gid.

Hinh 1-6d biéu dién hé thdng 1am lanh khong khi kiéu dan quat treo
trdn. N€u bubng bio quan duge b6 tri mot s6 dan quat treo trdn kiéu nay thi
su phéan phéi khong khi khd déng déu,

Uu diém ciia dan quat (luu thong khong khi cudng birc) 12 sy phan bs
nhiét d¢ tuong doi déu khap thé tich clia budng. Su trao ddi nhiét gitta khong
khi va dan lanh, gita khéng khi va sdn phdm tang lén, gidam dién tich bé mat
trao déi nhiét, giam tiéu 16n nguyén vat liéu, dan gon nhe, chiém chd khong
nhiéu. Kha ning diéu chinh nhiét d¢ bubng lanh ciing cao hon.
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Nhuge diém cla hé théng la 6n, tiéu 6n nang lugng bé sung cho quat.
tieu t6n lanh dé thai nhiét do quat toa ra, 1am tang d6 khé hao sin phim, tuy
nhién cé thé giam kho hao san pham bing mot s6 bién phdp da trinh bay ¢
trén.

1.4 HIEU NHIET B0 GIUA CAC VACH NGAN

Khi thi€t k&€ cdc kho lanh 1gn, khong cidn xdc dinh nhiét doé cda han
lang bubng dém vk bubng dgi. Dong unhiét ton that qua cdc tudng ngin gil
cdc budng dugce 1am lanh (lanh, lanh dong) va cdc budng khong duge far
lanh ¢hanh lang, budng dém, budng dgi} duge tinh todn theo hiéu nhiét d.
dinh hudng nhu sau:

- biang 70% hiéu nhiét do gita budng lanh va bén ngoai néu nhu hini
lang, budng dém ¢ cira thong véi bén ngoai;

- bang 60% n€u budng dém, hanh lang khong ¢6 cira thong v&i bén
ngoai.

Bé&i v6i cac kho lanh clia clra hang thuong nghiép <6 thé ldy nhiét do
budng dém bing 28°C. Nhiét d6 hanh lang, buéng dém 1y 1a 14°C.

Tat nhién, néu s6 liéu ban ddu cho nhiét do hanh lang va budng dém th
14y theo s6 li¢u d6 dé 1inh to4n.

1.5 PHUONG PHAP XEP DG - MAY NANG HA

Trong cdc kho lanh nhd thudng sir dung phuong phdp béc x€p thi cong
nhung trong cic kho lanh 1én tir 1000 tan tr& 1én cén phai s dung cdc loai
mdy nang ha, co gidét hod hoan toan khdu x&p dd hang. Viéc sir dung may
nang ha doi hoi hang duge déng trong bao bi dang kién tiéw chuin phl hop
cho qud trinh x€p d& bing mdy. Cac kién hang dugc x€p 1én gid gb hoac gid
sét tiéu chudn phi hgp voi phuong tién bée dd. Khi x€p hang vao kién va céc
kién hang vao gid cdn bd tri sao cho thé tich hitu ich 14 16n nhét (thé tich
thira con lai khong qué 5 + 6%) va 16 hang dat d6 viing ving nhat, khong bi
x0 léch hodc d6 nghiéng ngd. Thong thudng ngudi ta dung cdch xép so le
cdc kién hang gidng nhu cdch x€p cao cdc chbéng gach &¢ kién trén ndi lién
cdc mach dut cha kién dudi. Chi ¥, chi déng mot loai hang va mot danh muc
san phdm vao kién. Khéi lugng clia mot gid hang khong nén qud 1000 kg.
Nén sir dung cdc loai gid x&p d& hang cé tru chéng chung quanh dé chéng
cao cdc gid x€p dI vi san pham ting dudi khéng chiu tai cla tdng trén. Tai
trong sén phim duge truyén vao céc tru chéng. Nhiéu kho lanh chon phuong
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dn bo tri gid d& co dinh hodc di dong sau dé ding phuong tién nang ha dé
xép hang hod vao gid. Hinh 1-7 gidi thiéu so do co gidi hod khau xép da.

Trong céac kho lanh mot tang thuong su dung xe ning ha, xe ria dién
(xem bang 1-5). Trong cdc kho lanh nhiéu tang sir dung thém cic thang mdy
tir 3200 dén 5000 kg.

Hinh 1-7. So d6 co gigi hoa khau xép da:

1. Xe nia nang ha chay dién 11-0801; 2. Gia x€p (day 14i); 3. Xe nia nang ha chay dién
ki€u 11-201; 4. Gia xép dd hang c6 tru chéng; 5. Xe rla xép hang TB-630; 6. Buc dd hang,
7. T khi bom cang lam kin clfa va xe tranh tén that lanh khi bsc xép hang.

S6 lugng thi€t bi va loai thi€t bi nang ha cho tirng loai kho véi cdc dung
tich khdc nhau gidi thiéu trong bang 1-5.

D6i v6i méi loai san phdm c6 cac phuong phap bao quan riéng phu hop
v@i san phdm, quy trinh cong nghé, dac tinh san phdm, chu ky bao quan... Vi
du déi véi tdo 6 thé bdo quan trong cdc thung coéngtennd ¢6 v chic, thanh
cing tiéu chudn nhung cé thé gip lai duge. Thiing no cé thé x&p chéng 1én
thiing kia 16i chiéu cao 7 m. Khoai tay cé thé dung trong cdc bi 1ai day xép
lén cdc ké cao 161 2 + 3 m hodc chat déng trong vich ngan cich vach bubng
lanh méi chiéu khodng 0.4 m.

Thit lon déng lanh ca hodc nira con ¢6 thé bio quan theo phuong phédp
chat déng va phl bing bat trdng bang. Viéc chdt d6ng c6 thé thyc hién nhd
mdy b8 x€p dién c¢6 cdn dii. Dé dam bao sy viing chic ctia chéng san phim
¢6 thé dung cot chéng va day ching.

D& nang cao tinh co dong cia cdc phuong tién vin tai b6c x€p hang
trong kho lanh cdn bé tri cdc hanh lang, phong phu, dudng van chuyén hgp
Iy truc ti€p trong kho bao quan. Cdc dudng di lai cho phuong tién ca gidi 1a
1.6 m, d6i véi cdc phong va kho nho ¢6 thé riit xudng con 1,2 m.

Dé c6 thé xoay chuyén dé dang trong kho cdn b6 tri ngay tai cira dién
tich 4 m x 4 m, trong phdng bao quan thit dd déng bao va lam lanh 52 m x
52 m,
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Khi x€p hang di déng bao phai dy trir trude trén nén kho dé bd tri cac
g6i cho hop ly. P€ van chuyén dé dang cin dé 16i di rong 3 m sau dé xép
vao 181 di d6 diy san phim cuéi cing dé 16i di con lai 12 1,6 m.

N6i chung viec x&p tai cdn t6i vu dé c6 thé dat dung tich va higu qua cao.

( c4c ga, hién 616 hodc thu hod cin b tri can dén 2000 kg dé xdc dinh
khéi lugng sdn phdm xud1, nhap.

Bdng I-5. D tric thiét bi ndng ha cho kho lanh
(thiét bi sdn xudt tai Nga va Bungari)

S5 lugmg thigt bi theo dung tich kho,

Thiét bi Chirc ning ¢f ngan tn
1.5+5 6+10 1,3+ 10
Ae nia ndng chay dién
4004 AL stc ndng 0,751, dé van chuyén vi x&p 20+1.6 135+13) 13+1.0
chidu cao nang 2.3 m | hing trong kho chiéu cao
khong qud 4 m
A03 siic nang 1,0t nhu trén 20+1.6 1,L35+13] 1.3+1.0
do cao 2,8 m
EB 677 - 45 sttc nang 0,8 ¢ nhu trén 204106 1135+13 ) 13410
ddcao 4.5 m chiéu cao kho d&n 6 m
4004 st nang 0.75 ¢ dé van chuyéntrongtoa | 20135 [ 12+09 | 0.9+0.7
chiéu cao 1,6 m va thang miy
Xe rita dién
MUE-7500 sifc nang 0,75 ¢ dé kéo dit xe tay ¢ 1ai 20+08 | 0.67+0.61 0.55+0.5
DRL-1-100 0 sitc ndng 1,0t nhu irén 20+08 06706 055+03
KI-137 sifc nang 1,251 4t chit 1én thang vitvan 1,35+08 | 067+06] 0,55+0,5
tdi s dong
Xe rita vin tdif tay
Siic ning 800 = 1000 kg dé van 14i trong kho 200+ 250 | 260+ 300 | 310+ 350
Stfc nang 100 kg dé don réc, nra nén ... 3:+4 6+8 911
Tam phing 2 18p 4 cita dé x&p hang dung kién 800 + 1000 | 800 + 1000 800 + 1000
Co1 chéng da hang dé bie vé hing khaéi 4d 300+ 500 | 300+ 500 | 300+ 500
Can tinh tai dé can oo i
010 <6 tii trong pidi han
30 000 kg { { 1
10000 kg | ! 1
Can tinh i & hign 619, 1hu hoa cin & hién ¢to, thu hed 4+7 4+7 4+7
2000 kg
Can luu dong 1000 kg cin trong budng lanh 4+7 4+7 4+7
Céng nhan phuc vi d¢ déng gbi. phan loai sén 100 150 200
pham vi phuc vu chung

Ghi chui, Xe nia, xe riia cho 1000 t sdn phdm con lai cho toan ba kho lanh.
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Chuong 2

THIET KE THE TiCH
VA MAT BANG KHO LANH

2.1 DAT VAN PE

( Viet Nam hién nay mdi chi ¢é bén nam kho lanh phan phdi ¢6 dung
tich trén 1000t, véi nhiing trang bi k¥ thuat hién dai nhung viéc st dung cdc
kho lanh nay cling chua dat hi¢u qud cao. Hién nay kho lanh hién dai nhit
dung tich 2000 tan da duge xay dung 1a kho lanh Swire Pacific (SPCS) cla
Anh dat tal khu c6ng nghiép Séng than 1 {anh bia 1}. Day 1a kho lanh kinh
doanh theo kiéu cho thué. Pay c6 thé 1a phuong thitc méi phét trién kho lanh
& Viét nam. Do kinh doanh ¢6 hidu qua nén cong ty Swire dy dinh lip dat
ti€p cdc kho 2000t khéng nhiing & thanh phd Hé Chi Minh ma con & ca Ha
ndi va hién nay dung tich kho lanh Swire & TP H6 Chi Minh da dat trén
12000 tin. Nudc ta c6 dac diém 12 ndm trdi dai theo bd bién. Céc kho lanh
phuc vu xudt khau thit, rau, hoa, qua va thuy sdn v6i dung tich dén 500t ¢6
1€ s& vin hoat dong hiéu qua nh4t hién nay.

Viéc thiét k€ kho lanh phai dim bdo duge mét s6 yéu cdu cd ban sau:

- cdn phai tiéu chusn héa céc dang kho lanh;

- cin ddp (ng cdc yéu cdu khit khe clia san phdm xuat khdu;

- can c6 khd nang co gidi hod cao trong céc khiu bdc dd, sdp x€p hang;

- cin phai kinh t€: vén diu tr nhd, cé thé s&t dung méy va thiét bi trong
nusde...

V@i nhiing yéu c4u nhiéu khi mau thudn nhau nhu trén ta phdi dua ra
nhitng phuong 4n thi€t k& phi hop véi hoan canh Viét Nam.

2.2 PHAN LOA! KHO LANH

1. Kho lanh c¢hé& bi&n (Xi nghiép ché€ bign lanh) 12 moét bd phin cha
cdc co s3 ché bi€n thyc pham nhu thit, cd, sita, rau, qua... Cdc san phim 1a
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thuc phdm lanh, lanh dong, dé hop... dé chuyén dén cdc kho lanh phan phéi,
kho lanh trung chuyén hoac kho lanh thuong nghiép. Dic diém 1a nang sudt
lanh cla cdc thift bi 16n. Chiing 14 mat xich ddu tién cia day chuyén lanh.

2. Kho lanh phan phéi thudng ding cho cdc thianh ph6 va cédc trung
tam céng nghiép dé bio quan cdc san phdm thyc phim trong mot mia thu
hoach, phan phoi diéu hoa cho ca nam.

Phan 16n cdc sdan phim dugc gia lanh hoac két dong & xi nghiep ché
bi€n noi khdc dua dén day dé bdo quan. Mot phdn nho ¢é thé duge gia lanh
va két dong tai kho lanh tir 3 dén 6 thdng. Dung tich cta khe rat 1on, 16i 10
dén 15 ngan tan, dac biét 30 + 35000t.

Kho lanh chuyén dung dé bio quin mor loai mat hang va van ning dé
bao quan nhiéu loai mat hang: thit, sita, ¢4, rau qua..,

Né€u kho lanh ¢6 cdc phan xudng kem, nudc dd, phan xudng ché bién
dong goi, gia lanh va k€t dong thi goi ]2 xi nghiép lién hiép lanh.

3. Kho lanh trung chuyén thudng dat & cdc hai cang, nhimg diém
niit dudng sit, bd... ding d€ bao quin ngin han nhimg sin phim tai nhiing
noi trung chuyén. Kho lanh trung chuyén c¢6 thé két hop lam maot véi kho
lanh phan phd&i va kho lanh thuong nghiép.

4. Kho lanh tauong nghiép ding dé bao quin ngén han thuc phim
sdp dua ra thi trudng tiéu thu. Ngudn hang chd yéu cia kho lanh nay 14 tir
kho lanh phan phdi. Kho lanh thuong nghiép duge chia lam hai loai theo
dung tich: kho lanh thuong nghiép 16n c6 dung tich tir 10 dén 150t dung cho
cdc trung tdm cdng nghiép, thi xi... Kho lanh nhé ¢é dung tich dén 10 tan
diing cho cdc cira hang, quay hang thuong nghiép, khach san... thi han bao
quan trong vdng 20 ngay. Kidu nay bao gém ca cdc loai ti lanh, ti kinh lanh
thuong nghiép.

5. Kho lanh van tai thuc &€ 1a cdc 016 lanh, tdu hoa, tdu thuy hoic
mdy bay lanh diing dé€ vin tai cdc san phim bdo quin lanh. Cic khoang lanh
¢6 thé chi€m todn bo hodc mét phian khoang hang clia phuong tién van 1ai,

6. Kho lanh sinh hoat thuc chit la cdc loai th lanh, ti d6ng cédc &
khdc nhau sit dung trong gia dinh. Chiing duge coi 1a mit xich cudi cling ciia
day chuyén lanh, ding dé bio quan cdc thuc pham tiéu dung trong gia dinh
hoac tap thé, dé 1am da lap phuong, da théi thyc phdm. Dung tich tir 501 dén
mot vai mét khéi,
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2.3 PHAN LOAI BUONG LANH

Kho lanh chuyén ding chi ¢é mot buéng véi mot ch€ do nhiét duy nhat.
Nhung mot kho lanh thudng gém nhiéu budng lanh v6i nhitng ché dé nhiét
khdc nhau dé bao qudn cdc san pham khdc nhau. Ngay trong t lanh gia dinh
cling chta lam ba ngan vdi ba ché€ do bao quan: lanh doéng trong ngan d4, bao
quan lanh & phan gifa vd bao quan mdt (7 + 10"C) cho rau qud & ngin dudi
cing. Dudi day 1a dic tinh va phén loai cha cdc budng lanh dé:

1. Buéng bdo qudn lanh 0°C. Budng bdo quan lanh thudng cé nhiét do
- 1,5 + 0°C vdi do 4m tuong d6i 90 + 95%. Céc sdn pham bio quan nhu thit,
cd c6 thé duge x€p trong cdc bao bi khdc nhau dat 1én gid trong budng lanh.

Buéng lanh dugc trang bi cdc dan lanh khong khi kiéu gin tudng, treo
trén tran doi luu khong khi ty nhién hoac dung dan quat.

' 2. Buéng bdo qudn déng -18 + -20°C. Buéng bao quin dong ding dé
bdo quéan cdc sin phadm thit, c4, rau, qua... dd duoc két dong & mdy két dong
hodc budng két dong. Nhiét d6 budng thudng ia -18°C . Khi ¢é yéu cdu dac
biét nhiét do bdo quin duge dua xudng dén -23°C.

Budng bao quan dong thudng diing dan quat lam lanh khong khi nhung
cling ¢6 thé dung cdc dan tudmg hodc dan trdn khong khi ddi luu ty nhién,

3. Buéng bdo qudn da ndng -12°C. Budng bao quan da nang thudng
duge thi€t k€ & -12°C nhung khi c4n bao quan lanh cé thé dua lén nhiét do
bio quin 0°C hoidc khi cdn bdo quin déng cé thé dua xudng nhiét do bio
quén -18°C tuy theo yéu cdu cong nghé.

Khi ¢in ¢6 thé dung bubng da nang dé gia lanh san phim.

Budng da nang thudng duge trang bi dan quat nhung ciing ¢é thé duge
trang bi dan tudng hodc dan trin d6i luu khong khi ty nhién.

4. Buéng gia lanh 0"C. Budng gia lanh diung dé 1am lanh (gia lanh) san
pham tir nhiét 40 moi trudng xubng d€n nhiét dd bao quan lanh hoic dé gia
fanh so bod cho nhilng sdn phdm lanh déng trong phucng phdp két déng hai
pha. )

Tuy theo quy trinh céng nghé gia lanh, nhiét do budng c6 thé ha xudng
-5"C vi nang lén vai do trén nhiét d6 déng bing cla cdc sin phim duge gia
tanh.

Buéng gia lanh thudng dugc trang bi dan quat d€ tang t6c dé gia lanh
cho sin pham.
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5. Buédng két dong -35'C. Budng ké1 dong ding dé két dong san phim
nhu dd gidi thiéu & phian 1.3 va bang 1-5. Két dong mot pha, nhiét do san
pham vao 1a 37°C. K&t dong hai pha, nhiét do san pham vio budng két déng
12 4°C vi san phdm di duge gia lanh so bo. San phim ra ¢ nhiét do tam thit
dat - 8°C va nhiét do bé mat tuy theo bé ddy tdm thjt c¢é thé dat - 18 + -12
'C. Sian phim din dat nhiét do bao quan trong budng bao quan déng.

Két déng mot pha ¢ nhiéu vu diém hon do dé ngiy nay thudng ngudi
ta thiét k€ buéng két dong mét pha cho kho lanh dé dam bdo chat lugng thit,
giam tieu hao do kho ngét sdn pham.

Budng két dong mot pha cé nhiét dé khong khi dat -35°C, t6c do chuyén
déng cua khong khi tir 1 dén 2 m/s, ¢é khi dat 3 d&€n 5 m/s. Thit dat trén gid
hodc treo trén xe ddy va ducc két déng theo timg mé.

Ngoai budng két dong, ngdy nay ngudi ta con sit dung nhiéu loai thiét
bi két dong khéc nhau ¢6 6c d6 k&t déng nhanh va cyc nhanh dé dam bao
chét lugng cao nhat cda cdc mit hing xudt khdu nhu t6m va thuy san déng
lanh, thit nac, thit than, gia ¢dm dong lanh...

Cac thiét bi k€t dong dé6 la: mdy két dong ti€p xic, mdy két dong bang
chuyén, may két déng kiéu 14m, médy k&t dong tdng s6i, mdy két dong nhing
chim tryce ti€p trong frédn 1ong soi... (xem muc 5.5).

6. Bubng chdt tdi va thdo tdi 0°C. Bubng chal tai va thio tai ¢é nhiét do
khong khi khoang 0"C phuc vu cho bubng két dong va budng gia lanh. Trong
budng chat tdi, thit duge treo vao cdc mdc treo cha xe k&t dong hodc duge
x€p vio cdc gid cha xe d€ chudn bi dua vao budng két dong. Budng thio tai
ding dé thdo cdc sin phdm di k&t dong chuyén qua cdc budng bao quan
dong.

Nhiét d6 khong khi budng chal tai va thao tdi c6 thé diéu chinh xuéng
dugc -5°C dé gia lanh so b sin phdm khi cdn thiét.

7. Buéng bdo qudn dé -4°C. Buéng bio quin nudc da cé nhiét do khong
khi - 4°C di kém b€ d4 khéi. Dung tich bubng tuy theo yéu cdu triv da,
thudng c6 thé triy duge tir 2 dén 5 14n ning suit ngay dém clia bé d4.

Buéng bao quin nudc d4 thudng duge trang bi dan lanh treo trdn, d6i
luu khoéng khi tu nhién.

8. Buéng ché bién lanh +15°C. Bubng ch€ bién lanh trong cdc xi
nghiép ch& bién thyc phdm cé cong nhan lam viéc ngdy lién tyc bén trong.
Nhiét do tuy theo yéu cdu cong nghé ch€ bi€n nhung thutng la tir 10 dén
18°C.
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2.4 PHAN BO DUNG TiCH
a. Phin b6 dung tich

Dung tich hodc di¢n tich kho lanh duge thiét ké theo yéu cdu cla timg
truding hgp cu thé. N&u khong cé yéu cau cu thé ¢6 thé (hiét k& theo mot 58
thong s& dinh hudng sau day.

Cdc kho lanh phan phéi thit ¢ thé 1dy dung tich cho timng loai buéng
dinh huéng theo cdc s6 liéu cho trong bang 2-1.

Bang 2-1. Dung tich dinh hudng cida cdc buong
theo dung tich kho lanh, tdn

o A . Cong suét budng
£
Dung tich I ¢ dung tich, % dung tich chung két dong tngay
kho lanh, t budng bao | budng bao | budng van | dém hodc % dung
quan déng | quan lanh nang tich chung
50 + 600 50+70 - 25+ 50 | d&n 51/ ngiy dém
1000 + 2000 75 - 23 dén 1%
3000 + 5000 75 - 25 dén 0.5%
> 5000 60 20 20 dén 0.5%

Kho lanh ctia x{ nghi¢p ch& bi€n thit 12 mdt bd phan cta xi nghiép hoac
cla lién hiép ché bién thit. Dung tich clia kho va cua timg bufng, thi du
budng ché bién lanh, budng gia lanh, buéng k&t dong, budng bao quan lanh,
budng bido quan dong dugc tinh theo day chuyén cong nghé va s6 ca san
Xuat.

Nang sudt gia lanh va k&t dong phai dat it nhat 80% nang suat ch& bién
mdi ca. Cdc budng bdo quin lanh ¢6 thé giir thit dy trit duge hai ngay dem,
céc budng bao quan dong phai du trit duge lugng thit cho 60 ca lam viéc.

Ngoai ra, trong kho lanh con phai b6 tri cdc budng chat tai (ti€p nhan)
va thdo tai cho cdc buéng gia lanh va k&t dong, budng van ning ¢6 ché 46
nhiét thay déi tuy theo yéu cdu, budng phan phsi va néu cdn ca budng kiém
nghiém sén phdm.

Kho lanh cong nghiép cd thudng khong phdi 1a xi nghiép doc lap ma
ndm trong 16 hop cong nghiép cd ¢6 noi ti€p nhan, xir 1y va phan phdi cd.
Thudng 80% dung tich kho lanh diing dé€ bdo quan dong. Dung tich con lai
1& budng bac quan van nang. Kho lanh céng nghiép ¢4 ¢é dung tich déa 20
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ngin tan, binh thudng dung tich tir 100 d&én 1000t. Sy phan bd dung tich cia
kho dér 1000 t gidi thi¢u trén bang 2-2.

Bing 2-2. Phéan bé dung tich kho lanh cd

Dung tich kho | Cong sudt budng | Dung tich Cong suat bé bliggg ::ll(;{rla
lanh cd. t két dong. t/24h | du trix, tan da, t/24h e

100 10 20 5 30

200 20 40 15 80

300 30 50 20 100

= 750 50+ 75 73 - -

Céac kho lanh bao quan rau qua thudng cé cic budng sau:

- budng bdo quan rau qua;

- budng ché bién (lua chon, phan loai, déng gdi, déng hop);
- budng ti€p nhan va phan phéi san pham.

D61 véi cdc kho lanh nho dudi 1000t ¢6 thé st dung mot budng véi
nhiéu chic niang thi du, budng xir 1y, phan phoi va tiép nhan cia kho lanh
ché bién rau qua c6 thé 14 mot budng duy nhit. Kho lanh phan phéi rau qua
thi khong cin budng nay. Cic budng gia lanh, thu gom cla céde kho lanh thu
mua, sau mua vu ¢é thé diing 1am noi bdo quan, phin loai trudc khi bdn.

b. Phdn bd dién tich

Phong lanh va phdng déng chi chi€ém mot phan khong gian xay dung.
Mot phédn 16n cdn lai danh cho cdc phong gia cong, chuin bi, chat thdo tai,
phong phuy, thang mdy, ciu thang, vich, vich cdch nhiét, cdc dan lanh va cac
két cdu xay dung khdc. Cdc kho lanh cfi thudng bé tri sdn, hién vi cic phong
chit thdo tai nho... nhung ngay nay cdc phdng phu dé duge bd tri rong rai
dé c6 thé tiép nhén hodc xudt mot khéi luong hang lén mét cdch nhanh
chéng theo thai vy hoac dot xuat.

Cidc kho lanh rau qui lam viéc theo thoi vu. Cdc kho lanh bén céng cén
giai phong tiu nhanh cdn cd cdc phdng chét thdo tai 16n, tuy nhién néu la
mot kho lanh trong d4t 1ién cong viéc xuadt nhap hang dién ra déu dan thi
mot phdng chat thdo tai 16n lai khéng kinh té.

Thuding cdc phong phu rit khd bd tri vio nhém cdc phdng lanh va dong,
vi ch&€ d¢ nhiér khac nhau. Mot gidi phdp hgp 1y d6i vdi kho lanh nhiéu tang
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la xay dung mot dién tich khdc ngay bén canh kho lanh. Hinh 2-1 gidi thiéu
mot kho lanh kiéu nhu vay. G kho lanh 5 ting ndy ngudi ta st dung mot
phdn cua tang 1 1am budng thdo chat tai va budng phu. V3&i gidi phdp dé,
kho lanh nhiéu tdng s¢ khong bi dnh hudng bdi cdc budng phu.

Q

Hinh 2-1. Kho lanh v&i phan 1 tdng dlng lam phong thao va chat tai.

Bang 2-3 gidi thi¢u ty 1¢ cdc loai phong va cdc phdn kién tric x4y dung
khdc theo ty 1& % d6i véi tdng dién tich mat bing chia mot s6 kho lanh khéc
nhau (xem thém bang 6.15).

Bdng 2-3. Dién tich dinh hudng cia cdc budng
theo dién tich kho lanh, tin

Dien tich Phong cu
Dién tich - Xay dung N .| thang, Dan lanh | Van phong
S . -t lanh hitu I Phong chat < .
Kho! thotatca | 5, " -7, vi cdch L. C thang miy,| quatva vi cac
P ich tat ca . tal, cira N .
lanh | €Ac tang P nhiét khong tam | hép gid | phong phu
: cac tang lanh

m | % im! 9 Im| %9 | % | m| % | m| % | m]| %

7140 100 {4530 63,5 1075| 15.0 | 450 | 6,3 | 621 | 8.7 | 3538 | 5,0 | 106 | 1,3
6470] 100 (4770 73,8 | 780 | 12,0| 266 | 41 | 388 | 6.0 | 246 | 3.8 | 20 | 0.3
5840 | 100 | 35501610 795 | 136 LIC | 1,9 | 107G 182 ] 194 ) 33 | 120 | 20
3800 | 100 | 2447 | 64,5 | 627 {165 332 [ 87 | 274 | 7.2 | 120 ] 3.1
9300 | t00 | 5772| 62,0 [1110) 12,0 96 [ 1,0 {1800 194 522 | 5.6 - -
33204 100 |2180| 656 380 L 115 90 | 2,7 | 346 | 1051 104 { 5,1l | 60 1,8-

[= T B L VS R

Vé ¢0 clia cdc phdng c6 thé tham khao céc s& lieu sau: Cdc bubng lanh
riéng 1é cla cdc kho lanh cho thué nén cé dién tich tir 250 d&én 400 m?® 14 cao
nhit. Cic budng nho bat tién dbi vdi viée cdch nhiét kho lanh, yéu cda dién
tich 16n hon cho viéc di lai, van chuyén hang hod vi vay cdc phong nhd la
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khéng kinh (&€ biang. Nhung céc phong nho dé cho thué hon. Néu muén che
thué dé dang doé1 vét cdc phong 16n, nén ding ludi sit phan chia thinh céc
phong nhd hoac tiing nhém cdc phong nho. Néu bao quan hang dic ching ¢é
thé chia ra cac phong idn, nhu vay cé thé giam duge 161 di cho cdc xe rhia va
tang dién tich lanh hiu fch.

Mot s6 kho lanh ¢6 kich thuée phong rét rong vi du:

- Kho lanh & Dallas bang Texas (M7} khoang 5000 m?,

- Kho tanh & Los Angeles, California (M) khoang 13.000 m?,

- Kho lanh & Chicago 111, cia M1 khoang 15.000 m?,

- Kho Janh & Kaiserlautern / Pfalz (CHLB Pitc) khodng 1600 m’.

Pa&i v6i nhiing kho lanh ¢6 phong lanh rong nhu vay cin dic biét quan
1am gidi quyét van dé phong chdy, chita chdy.

Chiéu cao cha céc kho lanh thudng tir 3,2 dén 3,5 m. Né&u cao hon,
chiéu cao chdt tai tang, chi phi x4y dung tang ma thu nhap do cho thué
khong ting nén nang chiu cao chat tai 1a khong kinh t€. Do viy thudng
ngudi ta tam nhiéu tdng v4éi chiéu cao nho hon 13 1am it tdng vé6i chidu cao
16n. Chiéu cao chit tai nho ciing con cé vu diém 12 bdc x&p dé hon, d6 bén
co hoc cla cic thiing chita yéu cdu khong cao. Dé ¢6 thé sir dung t6t nhét
chiéu cao, tran phdi phing khéng ¢6 ddm ngang (nén lam theo kiéu nam) dé
cé thé bo tri dé dang dudng 6ng gid, cdc dudng Ong cong nghé va dé xe
nang ha hoat dong dé dang cling nhu sy théng thodng va ddi luu khong khi
tot. D61 véi kho lanh mot ting, chiéu cao chat tai ¢6 thé t6i 4,5 m va chiéu
cao trdn yéu cdu tir 5 dén 6 m.

c. Dinh hudng bo' tri cdc phong

Viéc bd tri cdc phong nhu phong lanh, phong dong va cdc phong phu
cdn tuan theo cdc yéu cdu bé tri k¥ thuat lanh, cong nghé lanh va luu théng
di lai. Vi du, thiét bi k€t dong thyc phdm nén duge b tri & tdng [ dé trdnh
van chuyén thuc phdm chua két dong lén ting cao va khi két déng xong,
viéc van chuyén hing hod dé dang hon, nguy co héng san phidm ciing gidm
hon.

Néu kho lanh st dung phong két dong dang tunel thi nén bd tri tdng
hdm phia dudi bdo quan cdc san phdm & nhiét dé duong. Né€u khong ¢é tdng
hdm phai ¢é bién phdp chéng dong bang nén san.

29



Dol véi cidc phong ¢é nhiét do duong nén chon cdc phong ¢6 ton that
nhiét qua vdch Ién vi du cidc phong & géc kho, cdc phdéng & trén clng...
Dong nhié¢t tén that tao diéu kién cho viéc gilt do 4m vira phdi trong phdng.
Do nhi¢t ton that, dan lanh hoat dong nhiéu vi hoi nudce béc tir san pham ra
s& bam va ngung tu vio dan. D3i v4i cdc phong lanh it ¢6 tén that nhiét, dan
lanh it hoat dong nén ¢6 do &m cao do a4m tir san pham thodt ra.

O cic tdng gilra va cdc phong giita nén sit dung dé bao quan dong céc
san phdm & do 4m cao. D6 am ciang cao cang gidm dugc sy kho hao san
pham bao quan.

Cic phdng ting him dé tranh déng bang nén nén sit dung dé bio quan
cdc san phdm & nhiét do duong trén 0°C va cdc hang nang yéu cdu (ai trong
cha nén cao vi du cdc mat hang déng trong thing.

Cdc budng lanh hoac dong thuong nghiép hoac xuat nhap thudng xuyén
nén bé tri & tdng 1 dé sy di lai lvu théng nhon nhip khong anh hudng t6i
cong viéc & cdc phdng bao quan khdc.

C4c kho lanh & M§ ngudi ta hay chia budng theo chifu thing ding
nghia a4 & mot bén canh ga cia kho lanh ngudi ta bs tri sp x€p cdc budng
déng va & phia bén kia, cdc budng lanh. Do cdc phdng ¢6 cing nhiét do nén
tran giifa cdc tidng khéng phai cdch nhiét. Su cdch li gifta budng lanh va
budng dong ¢é uu diém 1a do lanh & budng dong khong anh hudng tsi budng
lanh va khong gay ra cédc truc trac do biang gid. Binh thudng ngusi ta phai
cdch nhiét 16t vdach ngan giita cdc budng dong va cac buodng lanh, gitta cic
budng c6 cing nhiél do khong phai cach nhiét. Khi thi€t k&€ nhu vay, kho
lanh chi bao quan it hang thi cling phai lam lanh tat ca cic phong, tuy cé
nhiéu phong dé tréng. Cdc kho lanh nay thudng 1a cdc kho lanh chuyén diing
nén it ctra ra vao.

Viéc quy hoach hgp If mit bing kho lanh doi hoi phai ¢é kién thic va
nhiéu kinh nghiém. Phai b6 tri sac cho hgp 1i nhit cdc phong va cdc nhdm
phong lanh, phong dong va cac nhém phong dong, cac phong phu, hién 66,
hién tau hod, cdc dan lanh quat, cdc dudng di 6ng... Clng cin nhdn manh
rang vi I do kinh t&€ khong duge thu hep dién tich phong lanh khi phai ndi
rong cic phong khdc. Cdn phai loai trir viéc d6 md hoi va bam tuyét & cdc vi
tri khéng khi néng gap.cdc b€ mat lanh & cdc hanh lang, cdu thang, thang
mdy, cdc dudng 6ng gid, 6ng lanh... Can phai tuan thu cac ky thuat van
hanh nhu: cic duding van chuyén tdi cdu thang va 1¢i budng lanh phai ngin
vi khong vudng cot; phai dé ti€p can voi dan lanh quat, cdc kénh bd tri
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dudng &ng ma khong can phai vao phong lanh, cdn phai bd trf cdu thang phi
hop véi quy tac an toian phong chdy, chita chdy va dé phong sy bde mii tr
phong no sang phong kia, 1ir tdng no sang tang kia.

N6i chung khéng thé dua ra mot so dé mat bang tiéu chuin vi mdi mat
bang cé nhifng dic diém riéng va sy hop 1i clla mot mat bang phu thuoc rat
nhiéu y&u 16: kich ¢d kho, tinh chat kho da nang, chuyén ding hay cho thué,
vi tri xay dyng, kha nang néi v&i dudng giao thong... O muc 2.8 ¢6 néu ra
mot vai vi du dé phan tich.

2.5 TIEU CHUAN CHAT TAl

Chi tiéu cg ban dé danh gid kho lanh 13 dung tich. Dung tich kho lanh 1a
khdi lugng hang hod (tdn) ¢6 thé dong thdi bao quan trong kho. Khi biét
dung tich kho lanh ngudi 1a van khé du dodn duge thé tich (m') kho lanh vi
khéi lugng hang chat vio mot don vi thé tich (1 m") khdc nhau, phu thuoc
vao loat hang, phucong phdp bao quan, phuong phip bao bi déng géi. Thi du,
I m' budng lanh ¢é thé chda duge dén 0,8t m& déng Lrong céc hép cactong
nhung chi chita duoc 0,28t thit ciru d6 déng. Nhu vay thé tich kho lanh bao
quan m& chi nhd bing khodng 1/3 kho lanh bao quan thit ciru khi ¢é ciing
dung tich.

Dé ¢6 thé tinh chuyén déi dung tich va thé tich kho lanh ngudi ta sir
dung dung tich quy udc (con goi 1a dinh muc chdt 1di) la 0,35t cho 1 m’®
budng lanh. P6 la kha ning bao quan thit bd nira con va xé wu trong kho
lanh. Néu 1 m* kho lanh bdo quan duge 0,35t hang thi hé s tinh todn thé
tich 1a 1. P61 vél ma, hé s& tinh todn chi 1a 0,44 va d&i vdi thit clrw hé s6
tinh todn 1én tdi 1,25 (thé tich bang 1,25 14n thé tich quy ude).

D&i vai cde ta lanh gia dinh, thuong nghiép, cdc budng lanh 1ap ghép
thuong ding thé tich (m") dé ky hi¢u thi du buéng lanh Tyler 12 khéi...

Tiéu chudn chét tai va hé s& tinh todn thé tich clta mot s6 san pham
cting phuong phdp bac quan va bao bt dugc gidi thiéu trong bang 2-4.

Dé tinh todn thé tich cha budng cip dong cé thé ding tiéu chudn chat
14i theo mot mét chiéu dai gid treo 13 0,25 t/m. N&u dung xe ddy ¢6 gid treo
cé thé dung tiéu chudn chat tdi theo dién tich m’. M&i 1 m? ¢6 thé sip x&p
duge 0,6 dén 0,7 t (tuong duong 0,17 t/m*).

San pham sita ¢6 yéu cdu chét tai dic biét, gidi thiéu t mi trong [9].
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Tiéu chudn chat tdi & cdc thi€t bi lanh, kho lanh thuong nghiép va tiéu
dung nho hon rdt nhiéu so vdi tiéu chuan chét tai cha cac kho lanh da gidi
thiéu & trén, thudng chi dat tir 100 dén 300 kg/m” dién tich kho lanh tuy theo
loai hang, cdch bac géi va cdch sdp x&p hang trén gid.

Bdng 2-4. Tiéu chudn chdl tdi va hé sé tinh thé tich
citq mdt s6 sdn phdm bdo qudn lanh

Tiéu chudn i

San phdm bdo quan chal 1ai g, He.‘S(? tinh

t/m? thé tich ¢
Thit bd dong lanh 1/4 con 0,40 0.88
1/2 con 0.30 1,17
1/4 va 1/2 con 0,35 1

Thit ciru dong lanh 0,28 1.25
Thit lgn ddng lanh 045 0%
Gia cdm déng lanh trong hdm gé 0.38 0.92
C4 déng lanh trong hom gd hoac cacténg 0,45 0,78
Thit than, c4 dong lanh trong hom. cactong 0,70 0,50
MG trong hép cactong 0.80 0.44
Trimg trong hép cacténg ’ 0,27 1.30

Dé hop trong cdc hdom gd hoic cactong 0,60+ 0,65 | 0,58 + 0,54
Cam, quit trong cdc ngan gé méng 0.45 0,78

KHI SAP XEP TREN GIA
M& trong cdc hop cactong 0,70 0.50
Tring trong cdc ngan cactong 0.26 1.35
Thit hop trong c&c ngan gb 0,38 0,92
Gid trong cdc ngan gb 0,30 1.17
Thit gia cdm déng lanh trong cdc ngdn gb 0,44 0,79
trong ngan cactdng 0,38 0,92
Nho va ca chua & khay 0,30 1,17
T4o va fé trong ngan gd 0,31 1,03
Cam, quit trong hop mong 0,32 1.09
trong ngin gd, cactong 0,30 1,17
Hanh tdy kho 0,30 1.03
Ca rét 0.32 1.09
Dua hau, dua bg 0.40 0,87
Bép céi 0,30 1,17
Thit gia lanh hodc két dong bing gi4 treo 5.5
trong congtend 2

Ghi chii: Tieu chudn chat i 12 kh6i lrong khong bi néu san phdm khéng bao bi
va {2 kh6i lugng ci bi néu san phim cé bao bi.
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2.6 XAC BINH SO LUONG VA KIiCH THUGC CAC BUONG LANH

Dung tich kho lanh 12 dai lugng ¢o ban cdn biét dé xdc dinh s6 lugng vi
kich thudc cac budng lanh. Dung tich kho lanh 1a lugng hang duge bao quarn
dong thaoi 16n nhit trong kho, don vi la tdn hang. Ngoai ra, s¢ lugng va kicl
thuée cdc budng lanh phu thudce vio loai hang duge bao quan trong kho, da
diém kho lanh (kho lanh phan ph&i, trung chuyén, ché bién hodc thuong
nghiép).

1. Dung tich kho lanh dugc xic dinh theo biéu thitc:
E=V.yg, 2-1)
E - dung tich kho lanh, t;
¥ - thé tich kho lanh, m*;
g, - dinh muc chat tai thé tich, t/m°.

Tit dung tich kho lanh di cho ciing c¢6 thé tinh thé tich kho lanh m¢
cdch dé dang tur biéu thirc (2-1).

Dinh mirc ch4t tai g, tra theo bang 2-4.
2. Dién tich chdt tdi cha budng lanh F, m’, duge xdc dinh qua thé tich
buéng lanh va chiéu cao chat tai:

F=—, (2-2)

L}

F - dién tich chit tai hodc Jdién tich hang chiém truc ti€p, m?;
i - chiéu cao chéat tai, m.

Chiéu cao chat tai 12 chiéu cao 16 hang chdt trong kho, chiéu cao na;
phu thudc vao bao bi dung hang, phuong tién béc x&p. Chiéu cao /i ¢é the
tinh bang chiéu cao budng lanh trir di phin 1ip dat dan lanh treo trdn va
khodng kh6ng gian cin thi€t d¢ chat hing va d& hang. Kho lanh mét tdng ¢c6
chiéu cao 6 m thi chiéu cao chit tai ¢6 thé 16t 5 m.

3. Tdi trong ciia nén vaé cia trdn duge tinh toin theo dinh mirc chat tai
vd chiéu cao chat tai cha nén va gid treo hodc mac treo vio trin:

8 2 R 2-3)

gr - dinh miic ch4t tai theo dién tich, t/m?.
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4. Xdc dinh dién tich lanh cdn xdy dung:
gt
B

F, - dién tich lanh cdn xay dung, m*;

(2-4)

B - he 56 st dung dién tich cdc budng chia, tinh ca duong di va cdc dién
tich gifta cdc 16 hang, gitta 16 hang va cdt, tudng, cdc dién tich lip dat
thiét bi nhu dan bay hoi, quat. §; phu thudc dién tich budng va 14y theo
bang 2-5.

Bdng 2-5. Hé s0 sit dung dién tich theo budng

Dién tich bubng lanh, m* B
Pén 20 0.50 + 0,60
Tir 20 dén 100 0.70 + 0,75
Tir 100 deén 400 0.75 + 0,80
Hom 400 0,80+ 0.85

Qua bang 2-5 ta ¢6 thé thiy budng cang rong, hé s& st dung dién tich
cang 1dn vi ¢6 thé ba tri hop 1y hon cédc 161 di, cic 16 hang va cdc thiét bi.

5. 86 luogng buéng lanh phdi xdy dung:
L=—, (2-5)

f - dién tich buéng lanh quy chudn di chon xdc dinh qua cc hang c6t kho, m’.

6. Khi thiét ké mdt bdng kho lanh cin phai tinh todn thém cic dién tich
lanh phu trg chua ndm trong c4c tinh todn & trén. Thi du hanh lang, budng
thdo va chat tai, kiém nghiém san phdm, budng chifa phé phim vi ké ca
budng k&t dong ciia kho lanh phan phdi.

Dién tich budng lanh quy chudn tinh theo hing cot quy chufn cich nhau
6 m nén f co sd 12 36 m’. Céc dién tich quy chudn khdc nhau 1a boi s6 cia
36 m’. Trong khi tinh todn, dién tich lanh ¢6 thé 16n hon dién tich ban diu
10 + 15%, khi chon Z 12 mot s6 nguyén.

7. Néu s6 buéng lanh nhan duge khi thi€t k€ mit bing, khdc vdi tinh
todn thi xdc dinh dung tich quy udcdhuc cha kho lanh theo biéu thitc:
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E = EZ—Z‘ (2-6)

Z, - s0 lugng budng lanh thue 1€ duge xay dung.

Thi du 2-1. X4c dinh dién tich clia budng lanh d€ bio quén dai ngay thit than dang
binh 0,5 kg. Dién tich ciia budng phy thude vao phuong phip x&p hang.

Budng dugc bé tef trong kho lanh mét tang chiéu cac kho dén x4 ngang 1a 6 m, mang
WUSicot6x 12 =72 m’.

Dung tich budng 250t san phdm cé bi.

Phuong dn I:

Thit than duge dung trong cde ngan gé kich thude 440 x 310 x 250 mm. Mbi chong
x&p cao 8 ngin. Chiéu cao x€p hang 12 2,0 m. Tieu chudn chat tai 0,425 v/m’ (bing 2-4).

Theo cic cong thic tir (2-1) dén (2-6) ta cé:
1} Thé tich budng:

V=_§g:590
0.425

2) Dién tich chdt tdi:

s
F=—- %0 =295 m
2

3} T trong trén { n® dién tich nén buong:
0.425.2=0,85¢/m* nho hon mike cho phép.

4y Dién tich lanh cdn thiér:

F=25 o
0.7
5) 8¢ hwong budng lanh:
Z = ﬂ =385
72

6) C6 thé chon Z = 6, & kho lanh s& 13 18 x 24 m, Kich thudc cudl ciing cfia kho
lanh con phu thude vao viéc chon cac budng phu tro.

7) Dung tich thue 16 cia budng s& 1a:

E = 2502 = 2561
5,85

¥
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Phuong dn 2:

Thit than duge déng vao cic ngan, cit 25 ngan xé€p thanh mot thiing. Mdi chéng hing
gdém ban thing véi chiéu cao téng cong 3.45 m. Tiéu chudn chat tai 0.416 t/m’. He so sit
dung dién tich B, = 0,7. Ciing theo ¢cdc biéu thic rén ta cé:

1) Thé tich chat tdi:

=20 601 m*
0,416
2} Dién tich chdt tdi:
F= oL _ 174 m?
3,45

3)Tdi trong nén:
0,416.3.45 = 1,44 t/m* nho hon 1di trong 16n nht cho phép
4) Dién tich lanh cdn thiét:

174
< = —— =249 m’
“ 0

5) 56 budng lanh (mbi budng 72 m?):

7z :E =346
72

6) Chon Z = 4 v6i dién tich 1éng cong 24 x 12 m.
7) Dung tich thige 1€ ctia kho lanh:

E =250.— =289
3,46

C6 thé tinh dién tich lanh phai x4y dung truc tiép tir biéu thic:
_ E
g.hB ’

Dung tich clia cac budng lanh trang bi gi4 trec x4c dinh theo dinh mic
chét tai g, = 0,25 t/m theo chiéu dai / cla gid.

F -7

Dién tich budng gia lanh vi bubng k& déng thit c6 thé tinh theo bidu
thie:
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FoML, 2.8
g 24 (2-8)

M - cong suft cdc budng gia lanh va budng k&t déng, t/24h;

T - thoi gian hoan thainh mét mé san phdm bao gém thai gian x& 1y lanh,
ch&t tai, thdo tai, phd bang cho dan lanh, /;

£ - tiéu chuan chit tai trén 1 m chiéu dai gid treo, t/m;

k - hé s6 tinh chuyén tir tiéu chuidn chat tai trén 1 m chiéu dii ra 1 m? dién
tich cin x4y dung; k= 1,2.

Dién tich budéng bao quan lanh thit trén gi4 treo xdc dinh theo biéu
thic:

F=—k=— (2-9)

Hé¢ s6 tinh chuyén tir tdi treo theo mét dai sang dién tich m? cla budng
lanh theo tiu chudn cit mét budng quy chuén 72 m? trung binh bé tri dugc
60 m gid treo.

Trong qud trinh tinh todn cé thé phai thay déi kich thudc ciia budng két
dong va gia lanh ngoai ¥ mubn.

Thi dy 2-2. Xéc dinh dién tich x4y dung clia budng két dong thit nang sudt 15 t/24 h,
Gidi: Theo biéu thitc (2-8) ta cé:

1536
0.25.24

53 lugng budng quy chudn:

12 =108 m?

F =

n=——-n=15
72

C6 thé chon maot budng bang 1,5 budng quy chudn (hoic 36 m* x 3 = 108 m?) ¢6
chiéu réng 6 m va chiéu dai 18 m. Théi gian hoan thanh mot mé 12 36 h & diéu kién nhiét
44 kheng khi -30°C, d6i luu cudng bitc. Néu gidm thoi gian xudng con 24 h nhd ha nhiét
do khong khi va tang t6c 46 gid, dién tich bubng gidm xuéng con 72 m’.

Dién tich noi ti€p nhan va phan loai san phim ¢6 thé tinh theo biéu
thite:

0.5M, |

=—, 2-10

" 035 @10
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M, - lugng hang nhdp budng san xut trong moét ngay, t/24h;
0,35 - tieu chudn chat tai rén 1 m? dién tich, t/m’.

2.7 KHO LANH THUONG NGHIEP VA BJI SONG

S6 budng lanh va dién tich budng lanh cha cic co s& thuong nghiép va
doi s6ng phy thudc chlt yéu vao tinh chét va chife nang cua ching. Cic
budng lanh thudng dwoc bs tri trong cdc budng phu. Diéu kién bdo quan va
chét 1ai gidi thiéu trong bang 2-6. Tiéu chudn chét tai nhé hon ding ké so
vdi cde kho lanh khic.

Bdng 2-6. Pinh mitc chdt 1di ede phong lanh
thuitong nghiép va nha dn tap thé

) Nhiet do D6 4m Thii gian Dinh mirc chat tdi, kg/m®
San pham budng, khong khi, | bio quén, o o
oC % ngdy trong cifa hing | trong nhi an
Thit -1+ 80 4 150 125
Ca 31 90 3 300 220
Sita va sdn phdm stng 224 85 3 300 170
Thyc phim Z2+4 80 4 150 150
Rau hoa qua 4+6 80 4 100 100
Thife an ché bign sdn 4+6 85 2 100 100
Dé an ndi chung 2+4 85 2 100 100
Banh mit keo 68 85 3 100 100
Thure phim phe phdm 6+8 83 2 200

- Dién tich cdc ngan hang cén lanh thudng duge 18y biang 30% dién tich
tdng thé cira hang thyc phdm, thuong nghiép.

- Theo tieu chudn Nga d6i vdi mdi loai hang cdn xay dung dién tich
budng lanh khac nhau. Tiéu chuin dién tich cho méi 20 m® ngan hang déi
v4i thit 2,8; cd 2,2; thite dn 2,8; rugu bia, d6 udng khoéng cé ¢én 1,7; hoa
qua 4.4; rau 2,2 va san phdm sifa 2,8 m*.

- Dién tich budng nhé nhit cho phép 1a 6 m’, kich thudc bé nhat 2,4 m.

Péi v6i cdc nha an céng cong va tap thé, dinh mdc dién tich theo CH,,
MII - 217 (bang 2-7). Dién tich budng lanh bdo quan thuc phdm phu thude
vao chitc nang tinh ch4t nha an, phy thudc vao viéc nha an sir dung nguyén
liéu d€ ché€ bién hay dung thitc an ché bién sdn, va phu thude vao do 16n ciia
nha an (50 + 1000 ché ngbi).

- Céc budng lanh ¢idn duge néi vadi nhau bing mot budng dém ra vao chung.
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Bang 2-7. Dién tich cde budng lanh theo chitc ning

vd §6 ché ngdi cia cde nha dn

Buéng lanh

Dign tich buong lanh theo s6 lugng cho ngdi, m’

NHA AN CONG CONG

50 100 | 150 § 200 | 250 | 300 | 400 | 500
Thit, ci ch& bién san (1) 6 6 6 7
Rau hoa qué ché bién sdn {1} 6 7 9 11 8 10 15 19
Rau hoa qud, qud chin
dé udng 5 6 3 10 Il 13 16
San phim slta. md, thitc an 9 9 10| 11 14| 16§ 20| 24
Thit nguyén li¢w (2) 14 20 23
Cé nguyén licv (2) 7 10 10 12 15 3 6 6
Thue phdm phé pham (3) 8 8 gy o 10 10

NHA AN CUA XI NGHIEP CONG NGHIEP
Thit, cd.rau ché bicn sin (1) 5 6 6 - 8 9 12
Rau hoa qui. d6 udng (1) 5 - 7 8 9
San phdm sira, md, dé in 8 é 6 8 - 11 13
Thit, cd nguyén licu {(2) 6 7 8 - 13 14
Thye phdm phé phdm (3) - - - - 101 10
NHA AN CUA CAC TRUONG DAT HOC

300 | 400 | 500 | 600 | 700 [ 8OO | 900 [1000
Thit ché bién san (1) I4 16 18 18
Ca ché bi€n sin (1) 8 9 L 14 4 5 i) 6
Rau hoa qué ché bién sidn (1) 7 8 10 12 12 13 15 16
Situ, m@, thifc an 5 6 7 8 10 11 12 13
Hou qua, dé udng, rau 5 6 8 10 12 13 15 15
Thit nguyén licu (2)

Cd nguyén ligu (2) 13 IS 18 21 24 26 6 7
Thuc phdm phé phim (3) g 8 8 8 | 10] 10| 10
NHA HANG

10O | 150 1 200 | 250 | 300 | 40G | 500
Thit.cd ché bién sin (1) 5 3 5 6 6 7 9
Rau qui ché bi¢n sdn (1) 7 8 8 9 11 15 18
Sita, md, thyc phim {1 13 15 18 22 27 31
Rau hoa qu4, d6 udng 9 11 13 151 18] 21| 27
Thit nguyén lidu (2) 19 25
Cd nguyen lidn {2) 7 10 15 18 19 5 6
Thuc phdm phé phim (3) g 2 8 8 8 8 8

(1) Chi ¢é & nhitng nha an ding san phdm ché bi&n sin.
{2) Budng lanh nay chi c6 & nhitng nha an ding nguyén liéu d€ ché bi€n.
(3) Trong dién tich nay c6 4 m* khéng lam lanh.
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Thi du 2-3. Xdc dinh s§ lugng va kich thue budng lanh ca cira hang thuc pham ¢é
dign tich gian hang 400 m®.

Gidi: Dién tich <6 b6 i thi€t bi lanh iy bang 30% téng dién tich gian hang 30%.400
m? = 120 m* (Néu sir dung cdc loai thiét bi lanh dang t& hop Uniblock dién tich gidm
xuéng ding ké).

Dién tich bao quén timg mat hang phan bé nhy sau:

San phdm sita va md bd 40 m*
Thikc in 40
Thit 25
C4 15

Theo tiéu chudn ¢ 10 m” kinh doanh, d&i véi cdc san phdm md, thuc phdm, thit 12 2,8
m?, ¢4 1a2,2 m? lanh.

Vay dién tich lanh cfn thiét ciia cdc mat hang nhu sau:

San phim sita, m& 284 =112m?
Thue phim 284 =112m°
Thit 2825=7Tm?
’ ’ 10,3 m?
s 22.15=33m -

Dién tich nhé nhat cho phép 12 6 m* vay khong dugc xay dung buéng riéng cho cd.
C4 phai két hop véi thit thanh buéng 10,3 m* Vay clra hing 6 ba budng 11,2 m” cho sira
va m&: 11,2 m* cho thurc phdm va 10,3 m? cho thit va c4.

Thi du 2-4. Xic dinh s6 lugng vA dién tich cdc budng lanh cho mot nha in cong
cong cd 100 chéd ngdi, st dung thitc an ché bién san hodc nguyén Lidu.

Gidi: Theo bang 2-7:

Néu nhi an s& dung thic an ché bién sdn thi sdn cé ba budng tanh cho thit, ¢4 va rau
qué ché bién sin 12 7 m?, cho rau, hoa qua, qui chin va dé udng 1a 5 m* va cho san phim
sfta, md, thitc in 12 9 m?.

Trudng hop nhd dn ding nguyén liéu ché bién thi cdn ¢é ba budng nhu sau; cho rau
hoa qua, qua chin vi dé uéng 13 5 m% cho sdn phim sita, m3, thic an 12 9 m? va cho
nguyén fidu thit, cd 1a 10 m?.

2.8 QUY HOACH MAT BANG KHO LLANH
2.8.1 Yéu cau chung d6i vdi quy hoach mat béng kho lanh

Quy hoach mit bang kho lanh 1a b6 tri nhitng noi san xuit, xr 1y lanh,
bdo quin va nhiing noi phu trg phd hgp vdi day chuyén cong nghé. Dé dat
dugc muc dich dé cin tuan thd cdc yéu cdu sau:
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1) Phai bé tri cic budng lanh phit hgp day chuyén cong nghé. Sian phim
di theo day chuyén khong gip nhau, khong dan chéo nhau. Cédc cira ra vao
cia budng chira phai quay ra hanh lang. Ciing ¢ thé khong can hanh lang
nhung san pham theo day chuyén khéng di nguge.

2) Quy hoach cin phai dat chi phi ddu tu la bé nhat. Cén sit dung rong
rdi cdc cfu kién tiéu chuan gidm dén myc t6i thip nhil cdc dién tich phu
nhung phai dam bdo tién nghi. Gidm céng sudt thi€t bi dé€n muc thap nhat.

3) Quy hoach mit bing ¢in phai dam bdo sy van hanh tién lgi va ré
tién.

- Quy hoah phii dim bdo 16i di va dudng van chuyén thuan lgi cho viéc
b&c x€p thu cong hoac co gidi da thiét k&,

- Chiéu rong kho lanh nhiéu tdng khong qua 40 m.

- Chiéu r¢ng kho lanh mot tdng phai phu hgp vt khoang vugt 16n nhat
12 m, thudng lay 12, 24, 36, 48, 60, 72 m.

- Chiéu dai cta kho lanh ¢é durdng sat nén chon dé ¢hia duge nam toa
tdu lanh bdc x&p duge cling mot lic.

- Chiéu rong san b6c d8 duimg sit 6 + 7,5 m; san béc dJ oto cling vay.

- Trong mét vai truong hgp, kho lanh c6 san béc d& ndi lién rong 3,5 m,
nhung théng thudng cdc kho lanh c6 hanh lang ndi ra ca hai phia, chiéu réng
6 m. '

- Kho lanh thé tich 16i 600t khéng b6 tri duting sit, chi c6 mot san béc
dd 6to doc theo chéu dai kho dam bdo moi phuong thirc béc da.

- D€ giam tén thit nhiét qua két cdu bao che, cdc buéng lanh duoge
nhém lai timg kh&i vdi moét ché d6 nhiét do.

4) Miit bidng kho lanh phai phii hop véi hé théng lanh dd chon. Diéu nay
dac biét quan trong d6i vdi kho lanh mot tdng vi khong phai luon luén dam
bao dua duge moi chat lanh tir cdc thiét bi lanh vé, do d6 phai chuycn sang
s& d6 1on hon w3i viéc cdp long tir dudi len.

5) Mit bidng kho lanh phai dam bao k¥ thuat, an toan phong chdy chita
chdy.

6) Khi quy hoach cling cdn phdi tinh todn dé€n kha nang md rong kho
lanh. Phai dé lai mot mat miit tudng dé ¢6 thé md réng kho lanh.
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2.8.2 Dung tich va chic nang cua kho lanh

Néi chung cdc kho lanh ¢6 dung tich va cong dung hét sic khic nhau,
nén mit bang ciing duge bd tri khdc nhau. Kho lanh da nang phén ldn la cic
kho lanh cho thué. Ngudi ia cho thuong nhin hoac cic doanh nghiép thueé
nén hang hod hét sitc da dang va ch& do bio quan cling khdc nhau, nén kho
lanh cfing cdn da dang dé ddp fmg nhu cdu d6. Tuy nhién xu huéng phdt
trién lai 14 cdc kho lanh chuyén diing sit dung cho mét mat hang 6n dinh nao
d6, vi du cdc kho lanh bao quén thit cho cdc 10 mé, kho bido quan cd & bén
cang. Cdc kho lanh c4 bén cang 11€p nhan cd da duge ché bién va k&t dong
trén cdc tau danh cd dua vé... Cic kho lanh tom xudt khau, cdc kho lanh rau
qua trude khi van chuyén di xa hoidc cdc kho lanh bao quédn khi di thu héi
trong thoi vu va dong thoi la cdc trung tdm thu mua.

Pé dat duge hiéu qua kinh t&, dién tich kho lanh 18i thiéu d€ cho thué
phai dat duge 2000 m?, gidi han 16n nhat 1a khong han ché. Trung binh céc
kho lanh cho thué ¢6 dién tich tir 5000 dén 10000 m®. C4c kho lanh chuyén
ding cé nhitng quan diém riéng vé hiéu qua kinh t&€ nén ciing khong ¢6 gidi
han vé dién tich.

2.8.3 Tinh toan kinh té

Cin ¢6 su tinh todn k¥ ludng vé kinh t€ khi ti€n hanh xay dung kho
lanh. D&i v&i kho lanh cho thué cdn phai ¢é v6n diu tu xay dung (gid thist
bi, von xay dung co ban) vét gid van hanh (nguyén vit liéu tiéu hao khi van
hanh, gia sta chita, gid dién, nudc, thué, luong, phic lgi, bao hiém x& hoi,
cac chi phi khdc...) véi kha nang chit tai, kha nang quay vdong hang, kha
ning cho thué, dién tich cdc loai phong cé thé cho thué.

2.8.4 Chon mit bing xay dung

Khi chon mit bing xay dung, ngodi cdc yéu cdu chung nhu di néu ¢
muc 2.8.1 cdn phéi chi ¢ dén nén méng cha kho lanh phai vitng chic boi
vay cin phai ti€én hanh khao st nén moéng vA muc nudc... Viéc gia ¢d nén
moéng nhiéu khi din t6i viec ting dang ké v6n ddu tu x4y dung. Dic biét cac
kho lanh b&n cang cdn déng coc va xir Iy nén méng. O cdc ving Khai thdc
mo, viéc khai thic c6 thé din téi cdc hu héng vé nén mdng, sut l& dat dai.
Cidc xir 1y 6n dinh nén méng doi khi rdt t6n kém. Néu myuc nudec qué 1dn can
phai c6 bién phdp chéng thim dm.
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2.8.5 Ngudn nudc

Do nhiét thai ¢ 1thi€t bi ngung tu 1a rdt 16n nén ngay tir khi thiét k& can
phai tinh todn dén ngudn nude. C6 thé sir dung nudc thanh phd, tuy nhién
néu ¢ kha niang wr khai thac 1a t6t nhdt, nhu vay sé chi dong hon rdt nhiéu.
Cin phai khoan vdi bom thlr cdc gi€¢ng khoan, xdc dinh chadt lugng va triv
lugng nude va kha nang khai thac tai chd. O mién Bic Viét Nam, nudc khai
thdc & cdc giéng khoan ¢6 nhiét d6 dn dinh 24°C trong c& mua doéng va mua
hé nén rit thuan lgi cho gidi nhiét binh ngung so vdi nudc tudn hoan luon
thay d6i nhiét do theo thdi tigt. Vao mia he khi nhiét dé nudc tuin hodn t6i
32°C, nang suit lanh khi ding nuéc giéng khoan ¢é (hé tang t&i 20% va dién
nang tiéu thy c6 thé giam 161 15%. Ngoai viéc cdp nudc, viéc thodt nude
ciing cdn dugc dy tinh. C6 thé thodt ra kénh , mwong, song ngoi...

2.8.6 Ngudn dién

Quan trong tuong tu 1a viéc cdp dién dén cong trinh, gid dién va gid xay
14p cong trinh dién. Ngoai nudc thi dién 13 hang muc ¢6 anh hudng 1én dén
vOn dau tu xay dung va dac biét 1a van hanh saw ndy nén can duge quan 1am
thich ddng khi chon mat bang xay dung.

2.8.7 Béc xép

Céc kho lanh déu cin c6 mét san rdng dé cho xe tai di lai b6c d3 hang,
dam bio duge viéc béc dd hang vdi khéi lugng cao nhét, déng thoi dim bao
cdc mat hang dong lanh khong bi anh hudng téi thoi gian bdc xép. Doc theo
chiéu dai kho cdn b6 ri hién tdu hod va hién 616 cho cung mét lic cd thé
bdc x&p nhiéu toa tau va nhiéu 6t6. P6i véi kho lanh bén cing cdn phai cé
cdu cang cla kho dé c6 thé bdc x&p tryc tiép tir tu vio kho trdnh phai ding
phuong tién van chuyén trung gian.

2.8.8 Xudng nudc da di kem

San xudt nuéc di la cong viec lién quan chat ché dén kho lanh, dac biét
12 kho lanh bé&n cang. O céc kho lanh bén cang khong chi cdn thiét cho céc
tau didnh c4 ma cho ca viéc ch€ bién cd ngay tai phan xudng ché€ bién cla
kho lanh. Viée xay dung ciac xudng nudc da O cdc kho lanh n6i dia & cic
vung khdc nhau 13 khdc nhau, tuy theo nhu cdu tai ché, ké ca nhu cdu cha
cdc nganh cong nghiép va st tiéu thu clia nhan dan. Sic tiéu thu nay phu
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thudc vao thoi tiét va ca tap qudn tiéu dung dé cua timg ving dan cu. Trude
khi quy¢t dinh nang sudt xudng nudc d4 ciing cdn phai tim hiéu cdc xudng
nude dd cta cdc don vi khdc nhu 10 gi€t mé, nha may bia, nude ngot, céc
xudng nudc dd doc lap... di cung cip nhu cdu d6 d&n dav. Ciing can du tri
lurgng tiéu thu d4 trong mba déng giam 20 dén 50% va cong viée van chuyén
phan phdi chiém dén khodng 40% gid thanh cay d4.

Nén b tri xudng nudc dd vio mot khu riéng biét vi mat bang va chiéu
cao xudng 1a qui 16n dé b6 tri vao kho lanh. Ngay ca viéc van hanh cla
xudng ciing nén tdch doc ldp vdi kho lanh, Bang 2-8 gi6i thiéu mot s6 thong
5§ dinh hudng cia cdc xudng nude dd khdi véi ndng suat khdc nhau (xem 6.2).

Bdng 2-8. Théng s6 dinh huing céc bé sdn xudt dd khoi

Nang suat | Diéntich yéucéu | Tiéu chudn dién tich s .
5 . Chi€u cao xudng
t/24h m m*/1 14n d4
5 33 7 5
10 50 5 5
20 80 4 5
30 112 3,75 5
50 160 3.2 5

D¢ san xufit nudc d4 tinh khi€t hodc nudc d4 trong subt (¢6 théi khi)
phai cdn thém dién tich dé b4 tri cdc thiét bi phu d6. Mdy lanh ding cho san
xuat nuéc dd nén dit chung trong phong may cla kho lanh dé tién cho viéc
van hanh, bao dudng va stra chira thi€t bi.

Phong trit dd phai di Idn dé trit dd cho ca tudn hodc cd thdng sin xuAt
dé ddp ting cho cdc th¥i gian cao diém vé mla néng. V&i cling mot nhu cdu
vé d4 thi viéc xay dung mot bé dd4 nhd vdi kho trir 16n kinh (€ hon so vdi mot
bé d4 16n nhung kho trit nhé, vi xudng nhd hoat déng nhiéu ngay trong nam
hon va hoat dong vao nhiéu ngdy madt trdi nén nang suit lanh cao hon va
dién nang ti¢u t6n it hon. Tuy nhién, diéu kién cu thé mdi noi mot khdc va
cdn phai tinh todn thi méi xdc dinh duge phuong dn t6i wu. Khi thiét k&
xudng dd clng cdn lun ¥ viéc o to tai ra vao bdc xép d4 khong duge dnh
hudng dén kho lanh.

2.8.9 Kho lanh mét ting hay nhiéu ting?

V& 1y thuyét dé d& ton vat lidu xay dung va cdch dm thi khéi 1ap phuong
1a 1i tudng nh4t cho kho lanh vi dién tich chung quanh 13 nhd nhdt vi thé
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tich dat duge 1a 16n nhat. Khoi 1ap phuong cang 16n thi cang kinh t& vi ty 18
thé tich trén dién tich chung quanh cing 1dn. Ta c6 thé dé dang nhan ra diéu
dé qua vi du sau:

a) N&u kho Ianh I m” thi méi chiéu la I m va dién tich 12 6 m’ ty 1¢ trén
la 1/6.

b) Néu kho lanh 12 1000 m* thi méi khai lap phuong 13 10 m va dién
tich 6 mit cach nhiet 1a 600 m?, khi d6 ty 1& V/F 12 10/6 1dn gip 10 ldn
trugng hop a.

Tuy nhién, trong thyc t€, do dia hinh, mit bing, dudng giao thong, cdc
diéu kién xay dyng nhu phan chia, bg tri phdng, phugng dn md rong kho..,
ngudi ta khong thé xdy dung cdc kho lanh theo hinh khéi lap phuong.

Kho lanh | ting tuy ¢6 nhugc didm 1a tén rat nhiéu vat lieu cach nhiet,
cdach dm v3 x4y dyng va do c6 dién tich bao che 1dn nén 18n that nhiét ciing
16n hon, doi hoi chi phi vé nang lugng 16n hon, mdy va h¢ thong lanh 1dn
hon, chi phi van hanh 16n hon nhung né lai ¢6 vu diém 12 xay dung dé dang
va viec di lai, van chuyén, boc x&p trong kho dé ding hon nhiéu. Ngoai ra
né ¢dn ¢6 uu diém khic nhu: Do tdi trong dugc phan bé déu trén dién tich
rong nén do ton kém trong viéc xir 1i nén mdng, vi du cé thé bd qua duoc
viéc déng coc be 1ong rat t8n kém. Chinh vi vay t&n kém do cdch nhiét ciing
duge bi lai phan nao. Hién béc x&p cho 6 t6 va 1au hod ¢6 thé b& tri rdt rong
rii va thuan tién. Do sit dung gid chat hing vk thimg bio quan nén cé thé
tang chiéu cao kho va gid thanh bSc xép ciing giam hon so v4i kho nhiéu
tang.

Bang 2-9 gidi thiéu cdc s6 liéu so siénh cho mat kho lanh 4000 m® dién
tich hitu ich. D€ tién so sanh, ta tinh toan vdi cdc gia thiét cdc mat bing kho
lanh déu 12 hinh vuéng, cdc tang ¢6 chiéu cao nhu nhau, cdc phong xdy dung
c6 kich thudc gén gifng nhau, dién tich hit ich bing 70% dién tich téng,
khong c¢6 tdng ham va nhiét do trong kho 1a -25°C cho tt ca cdc phong, kho
lanh 7 tdng c6 kich thude gdn véi dang 1ap phuong.

Hinh 2-2 giéi thiéu cdc dif liéu so sdnh & bang 2-8 biéu dién trén dé thi.
Qua day 1a thay sy khic biét gita cdc kho lanh tir 4 dén 7 tang 1a khong 16n,
nhung tir 3 tdng tré xubng, cdc s6 liéu khdc nhau rit xa. Tuy nhién, bén canh
céc s6 ligu d6 cling cén luu ¥ dén cAc yeu 6 khdc khi luya chon s téng cho
kho. Vi du védi dién tich lanh hitu fch 1a 4000 m?, viéc bé tri dién tich kho
hop ¥ hon nhiéu vdi kho lanh 4 hodc 5 tdng nén phuong 4n 7 tang s& bi loai
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bo. Mot véu 16 khic 1a kho khong phai hinh vuéng ma 1a hinh chir nhat thi
cdc dir lieu trén cling xé dich di rat nhiéu nén cén phai cé cdc tinh todn kinh
L€ téi uru.

Biing 2-9. So sanh cdc déc tinh ciia kho lanh 4000 m*
khi xdydung 1,2,3,4,5,6va7 ting

; SO tdng xay dung
Dit liéu 5o sdnh
I 2 3 R 5 6 T
Dién tich mat bing xiay dung, m° 52000 | 2600 | 1770 | 1450 | 1160 | 900 | 780
Ty l& dién tich so vdi kho 7 lang. % 665 334 227 186 149 115 100
Dién tich bao che, m* L1580 | 6770 | 5440 | 5160 | 4840 | 4460 | 4440
Ty 1¢ so v kho 7 uing, % 260 153 123 [ 116,55 109 | 100,5| 100
Thé tich vat licu cich nhiét buo che, m* 2500 | 1460 | 1150 | 10901 | 1010 | 936 | 930
Ty 1€ 50 véi kho 7 tang. % 269 | 157 [ 124 | 7S | 09 | ton | 100
Thé tich vat li¢u cich nhiet tdng, m* 2960 | 2090 | 1990 | 1950 | 1850 | 1880 | 1880
Ty 1¢& so véi kho 7 ting. % 164 116 | 108.5 | 105,53 | 102.7 | 100 100
Dang nhi¢t tén that qua bao che, kW 127 76 63 60 58 55 54
Ty 1¢ so vé kho 7 tdng. % 235 14] 117 11 107 102 100
*E 14 .‘E 140
“E §M 3 120 5 ”"r“‘g;*,ﬁ"m
S g,l’ - %z im-—k A :
I eL% AN i B —1
) 80 < Nt
s LN Y / tén
< x sl°s L o lich
~ ]S SR —— e Dién
¥ 2 R —__ bao che
S§TRERY s e R ot D
S p] = Y % 20 . 1
g 2 k] ¢ 3 s G
’ — =2 =5 B B8
7
Hod ! ! Ll i 1 !
a5 &7 J7 2§ Ly ¥ 71

Hinh 2-2. So sanh cac di ligu bang 2-8 bang da thi.

2.8.10 Mot s6 mat biing kho lanh truyén théng

Kho lanh phan phéi 2000 t ¢c6 mat bang biéu dién trén hinh 2-3. Kho
lanh dung d€ bdo quéan dai han cdc mat hang nhu thit, cd, ddu, md, tring,
pho mdt va cdc san phdm chéng hong khéc.
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Hinh 2-3. Mt bang kho lanh 2000 { va su bé tri cac thiét bi chinh:
Céc buéng: | - K&t déng; Il - Chat tai va thao tai; Il - Van nang,
IV - Bao quan lanh; V - Hang phé pham; VI - Tiép nhén;

VIl - Bao quan déng; VIII - Hién 6té; IX - Hién tau hoa;
1-May nén; 2 - Dan trén; 3 - Dan tudng; 4, 5 - Déan lanh khéng khi
treo Iran; 6 - Dan lanh khéng khi

Kho lanh ti€p nhan hiang qua dudng sit va phan phoi cho cdc kho lanh
thuong nghiép qua dudng 610.

Cau triic thé tich ctia kho:

céc bubng bao quan hang lanh dong 70% (1370 v);
cac budng bao quan van nang 15% (300 1):
cdc budng bao quin lanh 15% (300 1);
buéng két dong 7.5 1/24h;

budng chat tai va théo 1ai cua budéng két dong:
buéng hang phé phim;
budng ti€p nhan.

Ngoai ra con cé cdc bubng mdy, tram bién dp, kho vat tu, tram nhiét,
budng quin do, khu hanh chinh.
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Cong viéc sip x€p boc d& trong kho duge co gidgi hod bang cdc phuong
tién nang ha nhu Xe ria, xe dién tu hanh, bao bi 14 cdc thiing va congtena,
do dé kho lanh c¢6 hanh lang noi gitra hién tau hoa va hién oto. Tat ca céc
buéng déu thong ra hanh lang.

Hé théng lanh améniac dung bom tudn hoan cdp moéi char long cho cic

dan lanh truc tiép treo trén trdn hoac dat canh tudng dGi luu tu nhién hoac
cugng bitc,

Trong cdc kho lanh mot ting 16n hon ¢é thé b6 tri hai hoac ba hanh lang
n6i hién tau hod va 6t6 dé dam bao viéc boc dd sip x€p thudn tién hon. Tuy
nhién khi thiét k€ cdn quan tam dén cdc wu nhuge diém cua chiing.

boi véi  cac
kho lanh nho khong
b6 tri cdc hanh lang
xuyén sudt qua kho
vi khéng cd san tau
hoa. Hinh 2-4 biéu

§000 |

b1

» % _1s

dién mat bing kho B
lanh 125 t chi ¢6 §

mot san 616 blc dd
hang.

Mdy lanh c6
thé 14 amoniac hay §000

7500 5550 7540
freén lam lanh truc 26550

. = . 1
1iép bang moi chit

lanh hay gidn tép

qu.a ‘nu'oc mu_m' Hinh 2-4. Mat bang kho lanh dung tich 125 1:
Néu lam lanh gidn 1. T6 may nén binh ngung; 2. Bom nuéc;

ti€p c6 thé sir dung 3. Thiét bi phan phéi; 4. Binh chifa thu hdi;
iv Jank : a 5. Binh chifa cao ap; 6. Quat gi6; 7. Man khéng khi;
may anh ngly.n 8, 9. Cac dan lanh.
cum san Xudt nudc
mudi lanh, thuln tién cho viéc van hanh bao dudng mdy lanh.

Cic kho lanh & nha mdy lién hop thit 124 mot bo phén cla 18 hgp cong
nghiép, do dé khi quy hoach cin dam bao mdi lién hé tryc ti€p cia kho lanh
v@i cdc san phdm khédc cua lién hgp. Cac kho lanh nay c¢6 16i vao tir khu giél
mo. Thit sau khi giét mé duge dua vao bubng ti€p nhan kiém tra réi vao
budng chat tai ciia budng gia lanh va k&t dong. Sau khi duge xir 1y lanh (gia
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lanh hoac két dong), thit duge d& ra vi dua vao budng bao quan hoac tryc
tiép dén noi cap phat sir dung hodc nhu nguyén lieu hoidc dén noi ché bién
thanh thire an ché€ bién san.

Quy hoach kho lanh cta xi nghiép cd dung tich 750 t gidi thiéu trén
hinh 2-5.
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Hinh 2-5. Mat b&ng kho lanh céng nghiép ca 750t
I - Budng tiép nhan; Il - Buéng két déng; Ill - Bubng bao quan déng; IV - Buéng phan phéi;
V - Hién 6td; VI - Budng may nén; VIl - Nhém binh ngung, binh chira; VIII - Bang diéu
khién; IX - Bang phan phéi; X - Budng phuc vu sinh hoat va ddi sdng. 1. May nén; 2. Binh
ngung; 3. Binh chifa cao 4p; 4. Binh trung glan; 5. Binh chda luan hoan; 6. Binh tach Iong;
7. Bam amoni&c; 8. Tram tiét luu; 9. May 1am nudce @a; 10. Thiét bj két déng nhanh; 11 va
12. Cac dan lanh; 13, Man khéng khi.

Diac diém cla kho lanh ndy 12 khéng ¢6 hanh lang. Viée bd trf nhing
noi san xuft nhir vay dam bao day chuyén céong ngheé lién tuc tir noi nhin
san phdm dén noi phan ph6i san phdm mot cdch hop 1y, don gidn, ddm béo
hé 54 sir dung dién tich 1a rdt 16n.

Hinh 2-6 mo6 ta mat bing kho lanh bdo quan rau quéa va rugu vang 700t.
Hinh 2-7 md ta mat bang kho lanh 1200t ¢6 cung chic nang. Pay la kho
lanh mot tdng, khéng ¢6 bubéng mdy riéng biét. Méi budng duge trang bi
moét may lanh doc lap XM®D - 16 (mdy lanh freén nang suat lanh 16000
kcal/h). Dan lanh duge b6 trf trong budng lanh ¢dn td mdy nén binh ngung
dit & ngoai canh tudmg kho lanh, dudi mdi hién th&p /5, vich ngan biang lugi
thép. Mang ¢6t ctia kho la 16 x 18 m.
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Hinh 2-6. M3t bng kho lanh rau qua va rugu vang 700 t:
1, Céc buéng lanh; 2. Budng phan phdi; 3. Hién 6t6;
4, Bang diéu khién; 5. Buéng may: 6. Khu sinh hoal.

Tat cd cic budng lanh ¢6 16i ra thong véi hanh lang /7. Hanh lang nay
duge ndi thong vai hién dudng sat /2 va hién 6t6 /3. Nén va hién kho lanh
duge dat cao 0,2 m so vé mat duong ray va hién 616, vi rau qua va rugu
vang duge déng trong céc thung hoidc congteno tiéu chudn c6 thé béc da,
sdp x€p co khi hoan todn bang xe ning chuyén, khong cdn phai nang chiéu
cao hién va nén kho 1¢n ngang san xe 016 va toa tau hod. Nhuge diém cia
mat bing kho lanh rau qua 1200t trén hinh 2-7 12 hién tau hod va 616 qud
ngdn, han ch€ t6c do b8c d& hodc phan phéi hang.

Céic kho lanh dung tich dén 300t ding cho cdc diém dan cu, cdc co s&
thuong nghiép, cOng trudng, néng trudng... ¢6 quy hoach mat bang tuong
doi don gidn (hinh 2-8).
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Hinh 2-7. Kho lanh rau qua va ruou vang 1200 t
trang bi cac may lanh cuc bé:
1-4. Budng bao quén hoa qua; 5-8. Budng bao quan rugu vang; 9. Budng phan phéi;

10. Cac budng phy, sinh hoat va hanh chinh; 1. Hanh lang; 12. Hién tau hoa;
13. Hién 6td; 14. May lanh XM® - 16; 15. Mai hién thap; 16. Bang kiém tra.
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Hinh 2-8.

Kho lanh cho cac diém dan cu
khéng 16n va cac co sd thuong
nghién dung tich 300 t;

1. Bu6ng van nang 49 m?
2. Bubng bdo quan déng 147 m?;
3. Bubng bdo quan déng 152,5
m?; 4, Budng két ddng 49 m? (cb
thé ding lam budng van nang); 5.
Budng may 72 m? 6. Budng diéu
khién 9,8 m% 7. Budng thay quén
ao 16,9 m?% 8. Budng sudi 10,5
m? 9. Kho chia; 10, May phat
diégn 5 m% 11. Budng nap dién
17,5 m? 12. Buéng rifa 10 m? 13.
Hanh lang 33,5 m%14. Hién.
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Hinh 2-9 mé 1a

kho lanh mot ting. U 7 J———

Cdc phong cé dién

tich trung binh & ‘ . _‘1 I"— —

300 m?, chiéu cao 4 - 1 i—l

m, ¢c6 mot 161 di & Abong laah T

gifra rong 6 m. Ngay LR Phang mag

bén canh kho lanh la — | \\

nha dat may, nha 0 —

hanh  chinh., vén g _jj— -Eiqu#!{f’

phong. Cic dan lanh ; 3_ —

dugec b6 tri ngay 5i, WL

hia trén 161 di. | —=

" . R e
Hinh 2-10 gigi 1 F

thieu mot kho lanh ﬁ \‘[_

nhiéu tang c6 hai fi\'l

mat  dudng  glao JL 5l di

théng, thang may a @
gilra  va mot  cdu Hinh 2-9. Mat béing clia kho fanh mat tang.
thang b. Mot 16i di @
gitta noi cdc hien ¢6 mdi che cho 6 16 va tau hoa va ching duge sir dung
déng thi lam phong thao chat 1ai. O tdng | ¢6 cdc cira tranh Xe ¢ va & cic
tdng trén chi la dién tich phu ra vao thang méay. Phuong phdp b6 tri phong
lanh nhu vay lam cho ti 1€ dién tich lanh hitu ich trén dién tich lanh 16ng thé*
duge nang lén ddng ké. Doi v&i cde kho lanh 5000 m?, dién tich lanh hiru ich
dat 181 74% dién tich lanh t6ng thé cia tit ca cdc 1dng (kho lanh s6 2 hinh 2-
11). Dudng van chuyén qua kho 13 ngan. Dé dé phong dong suong va dé mé
héi, & tdt ca cdc phia tudmg lanh cua thang may phai cé bién phdap phong
chéng hitu hieu. O cdc 16i di nay khong thé trinh duge su tham nhap ctia khong
Khi bén ngoai vao do tdc dong cua di lai va téc dong hdt gi6 cioa thang may
trong hop thang mdy. Chi ¢6 mot cdch chdng dong suang hitu hiéu nhat la
phai biét diéu ti€t khong khi bén ngoai, lam kho va sudi 4m, dé khi khong
khi di qua bé mat lanh, nhiét d6 khéng dat t6i diém dong suong. Cic qud
trinh tinh todn cé thé thuc hién dé dang trén dé thi entanpy do chira hoi h-x.
Hinh 2-11 giéi thiéu mat bang mot kho lanh ¢6 hai mat giao thong, bd
tri cdu thang va thang mdy ¢ mat ngoai. Giéng nhu hinh 2-10 kho lanh cé
mot hién xe lira vd mot hién 6 t6 véi cac 161 di vao phong phan phoi chat va
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Hinh 2-10. Mat bang cha kho lanh nhigu tdng cé 2 mat glao théng.
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Hinh 2-11. M3t b&ng kho lanh, bé tri thang may d phia ngoai.

thido tai ¢ ting 1. O cdc ting trén, cdu thang va thang mdy c6 cira di vio cic
phong dém khéng duge lam lanh. Cic phong dém nay duge ndi lién véi nhau
bang mot 161 di ¢ gira. Loi di nay duge lam lanh. Ching duge dung lam
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hanh lang di lai cho céc phong lanh va dong thdi dé tiép cin véi cdc dan
lanh quat va cdc kénh din 6ng. Kiéu bd tri ndy t6n nhiéu dién tich hon kiéu
dat thang mdy & giira kho mo ta & hinh 2-10. P6i v6i kho lanh 5000 m?, dién
tich phong lanh hitu ich chi chiém khoing 65% tdng dién tich. Von diu tu
va gi4 thi€t bi déu cao hon. Nhung kiéu bd tri mat bing nay khong cé nguy
ca bi dong suong & cdu thang va thang mdy vi tudng ngodi ¢6 dong nhiét tdn
that vao. V& mat an toan phong chdv, chira chdy ciing uu viét hon.

Teng lrén
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Hinh 2-12. Kho lanh vdi cdu thang va thang may d gilta kho sau khi md réng.

Hinh 2-12 gi6i thiéu mat bing kho lanh 3000 m? dién tich lanh hiéu
dung v&i nhiéu mat giao théong. Thang mdy va clu thang b6 tri phia ngoai.
M&i 1dng ¢6 2 phong lanh vd mbi phong déu ¢6 moét dan lanh quat. Dién tich
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lanh chi€ém 61% dién tich 16ng thé. Mat bing cé du trii md rong. Khi md
réong cau thang va thang mdy s& nam & gitra kho lanh, va dién tich lanh so
véi dién tich tong thé sé tang lén.

Céc kho lanh & bén cang thuong bé tri ndm ngay bén cdu cang. Cic tdng
clia kho lanh déu ¢é b6 tri cic ban cong nho ra dé ¢6 thé xudt hoac nhan
hang truc ti€p do cdn ciu ciu tir tau lén.

ﬂﬁ:b;ﬁv?'é
Fhorglonh Bancing Phongmay — Lii'di colidu hai T
/ _/ ( I/ s
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Hinh 2-13. Kho lanh bén cang & Cuxhaven
vdi tram b&c dd hang ndm tach rdi kho lanh

Hinh 2-13 m6 ta mat bing kho lanh & cang Cuxhaven CHLB Puc. O day
ngudi ta dua hiang vao cic phong dong & ting 2 bing cdch cdu thang tir tau
vio cdc lan can nhan hang da bo tri sin. O tdng | phia d4t lién la diy nha
san xudt, dugc bé tri riéng biét dé xudt hang va nhan hang tir tu hoa. Do dé
thang méy dugc b6 i rieng thainh mot tram béc x€p hang hod ndm ngoai
kho lanh, & phia bén kia dudng tdu. Kho lanh néi v6i tram thang mdy bing
mot cdu vuot rong 5 m dé cho xe van chuyén di lai.

Hinh 2-14 gi6i thiéu mat bing va cdch phan chia phong ciia mét kho
lanh chuyén diing dé 1am lanh so bo rau hoa qua trudce khi bc xé€p lén tau &
ga xe llra Limoges ctia Phap. Cac phdng lanh duge bé tri & tdng hdm, tdng 1
va tidng 3 cia tod nha chinh: nhiét d6 0°C. O tdng 2 bs tri mot phong két
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dong, cdac phong
bao quan dong va
kho bao quan nudc
dia, Tu kho nay
ngudi ta cé thé cép
nudc di tryc tiép
vio cic toa xe i
phia noc toa. Hai
thang méy va mot
cau thang bé tri &
phia dau héi kho
lanh théng vai hién
boc x&€p tau hoa,
dbéng thai théng ca
vGi hién bde xép O
0.

Kho lanh nay
duoce cai tao tir mot
xuong bia ngimg
hoat dong. O ting
him, do rudng rat
day va chénh léch
nhiét do so vdi nén
dat nho nén khong
cén céch nhiér. O
day, cdc loai rau

qua duge bdao quan tir kKhi thu hoach cui ht dén ddu nam sau. Niang sudt
lanh yéu cdu tuong d&i nhé vi nhiét dé bao quan chi cdn 0 + 4°C. C6 thé chat
tai dén tan trdn. Mia hé khong ¢ rau quéd ¢ thé dung dé bdo quan tring
hodc md. Céc phdng phu va 16i ra vio duge dua vao cling mot khéi véi kho
lanh, duge cdch nhiét va d6i khi duge bé tri dan lanh. Qua viéc ha nhiét do
theo timg bac tir ngodi vao dén phong lanh, viéc lot khong khi néng tir ngoii
vio bi giam di ddng ké.

Nho viéc diéu 1ift khong khi d€ gir kho cdc phong phu, cong trinh néi
chung, vira va ctra néi riégng duge bao vé t6t hon. D&i véi cdc cira khong
duge cach nhiét 16, 16i di, cic kénh din 6ng... C6 thé b6 tri thém cdc cira
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bat hodc man khi la bién phdp phu giit kho cdc phong.
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2.8.11 Mt vai mat béng kho lanh Iap ghép

Hinh 2-15 gi@i thiéu mat bang mot kho lanh lap ghép 500 tan gém ¢6 4
budng, méi buéng 125 1dn, nhiét do -25"C. Chiéu réng ¢6 5 nhip 6 mét va
chiéu ngang 1a 2 ahip 7.5 m. Trir hanh lang (phdng dém 3,6 x 15 m) dién
tich kho lanh la 4 phong (13,2 % 7.5) hay 4 phong 99 m* = 396 m’. Phong
médy 6 x 12 = 72 m? va hién 6 16 6 x 30 = 180 m® Chiéu cao kho lanh 13 6 m.

O day khong b6 tri cc phong phu.
Wil lop tén song
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Hinh 2-15. Mat bang va mat ding kho lanh I&p ghép 500 tan

Hinh 2-16 gidi thiéu mat bing mot kho lanh ldp ghép 2000 tan. Kho
lanh 2000 tdn, nhiét dd bao quan -25°C, ciing duoc chia lam 4 phong gidng
nhau vé kich thude rong 18 m dai 27 m va cao 6 m, thé tich tdng cla kho
lanh dat 11600 m®. Phong dém (hanh lang rong 6 m chay doc theo chiéu
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rong kho 72 m). Hién 6 t6 ciing réng 6 m chay doc theo hanh lang, Phong
may bo tri phia sau kho ¢6 dién tich 12 m x 36 m = 432 m*. Toan b6 kho b8
tri trén khu vire dat réong 72 m = S1 m.

Budng lank - 25°C
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Hinh 2-16. M31 bing va mat ding kho lanh l&p ghép 2000 tan.

Hinh 2-17. Hinh dang mét kho lanh 13p ghép 1000 tan
v@i két cdu khung thép chiju luc va mai ton

Hinh 2-17 gi6i thiéu hinh ding bén ngodi 1 kho lanh lip ghép 1000 t&n.
g day 1a c6 thé thay rd su két hgp gilta co cidu cach nhiét panel (vich bao
che) va cac két cdu khung thép chju lyc vA méi ton clia kho lanh. Céc két
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nay rdt nhe so véi kho truyén théng xay bing gach nén kho lip ghép cdn
dugce goi 1a kho lanh k&t cdu nhe.

Ngay nay, chiéu cao ciia kho lanh di duge nang 1én gdp d6i {3 12 m nén
cing véi mit bing trén, kha ning chat 1ai ciing duge md& rong l1én gip doi.
Dé dam bdo tai trong chdl (&t cling nhu su di lai van chuyén clia cic phuong
tién co gidi trong kho, nén kho duge cdu tao dic biét bing 2 16p bé tong b6
tri phia trén va phia dudi 18p cach nhiét.

2.8.12 Yéu ciu dai véi budng may va thiét bj

B6 tri mdy va thiét bj hop 1y trong budng méy 1a r&t quan trong nham
muc dich:

- vin hanh may thuan tién;

- rit ngin chiéu dai cdc dudng 6ng;

- sit dung thé tich buéng mdy hiéu qua nhit, buéng mdy gon nhit;

- dam bdo an toan phdng chdy chita chdy, phdng né va vé sinh cong
nghiép;

- dam bao thuin tién cho viéc bao dubng, sira chira, thay th€ mdy va
thi&t bi.

Budng mdy va thi€t bi thudng dugc b6 tri vao sdt tudng kho lanh dé
dudng dng gilta mdy thi€t bi vA dan lanh 14 ngdn nhat, chi€m tir 5 dén 10%
t6ng dién tich kho lanh.

Budng mdy va thiét bi ¢6 thé nidm chung trong khéi nha cha kho lanh
hoac tach rdi. D61 v6i cdc hé thong 16n ¢6 thé ¢é budng may riéng va budng
thiét bi riéng. D6i v8i cdc kho lanh nhiéu tdng, budng mdy c6 thé & ting trét
cdn budng thiét bi ¢6 thé & tdng him. Kho lanh mot ting khong nén c6 ting
hdm. N&u kho lanh ¢6 mdy lanh doc lap phuc vy budng thi khong can ¢6
bubng mdy va thiét bi.

Trong buéng mdy thudng b tri: cic may nén, cic t6 miy nén binh
ngung, tram tiét luwu, dung cu do dac, kiém tra; c6 thé c6 thém binh trung
_gian, binh tich ddu... Chiéu rong chinh cia 16i di trong budng mdy la 1,5 m
“trés 1én, cdc mdy va thi€t bi 16n dén 2,5 m. Khoang cdch nay dé di lai, thdo
14p sira chita mdy dé dang. Khoang cdch mdy va thiét bj it nhat 1a 1 m, gita
thi€t bi va turdng 12 0,8 m néu day khéng phai 1a 16t di van hanh chinh. Cac
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thiét bi ¢é thé dat sat tudng néu phia dé cua thi€t bi hoan toan khong cdn
dén van hanh bdo dudng. Tram ti€t luu v bang diéu khién vi cdc dung cu
do kiém v bdo hiéu phai bd tri sao cho ¢6 thé quan sat duge d& dang tir bat
k¥ vi tri ndo trong buéng mdy. Tram tiét luu dat cach mdy it nhat 1a 1,5 m.

Vé an toin phdng chéng chdy nd, budng mdy v thiét bi it nhat phai ¢
hai cira b6 tri d6i dién & khoang cach xa nhit trong budng mdy, it nhit ¢6
mot clra thong ra ngoai tréi, cde cdnh clra m& ra ngoai. Chiéu cao budng
mdy amoniic it nhit 4,2 m, freén 3,5 m {nang sudt lanh khoang 100 kW) va
2,6 m déi vé6i thi€t bi nhd hon. Budng mdy phéi cé quat théng gié thdi ra
ngoai, mdi gidy c6 thé thay d6i khéng khi trong budng 3 + 4 ldn.

Trong budng thiét bl bd tri cdc thiét bi nhu binh ngung, binh bay hoi,
cdc binh chifa, binh gud lanh, binh chita diu, binh tdch diu, cdc bom nude
va bom amoniic, binh tdch khi khong ngung, binh tdch long v.v ... chiéu cao
buong thiét bi khong nho hon 3,6 m. Khi bd tri binh bay hoi va binh ngung
Sng vo ndm ngang cdn phai chi ¥ dén viéc vé sinh, 1Am sach dinh ki can ban
phia nude mu6bi va nude 1am mat. Phai bé tri khong gian dé thao téc vé sinh
&ng bang ban chai duéi cdo ¢6 chiéu dai it nhit bing chiéu dai bink. Binh
ngung &ng chum thing ding, dan nguag tudi, ¢6 thé dat ngoai tdi. Binh
chra cao dp tdch diu, gom ddu trudng hgp nay ciing ¢6 thé dat ngodi hién ¢6
mdi che. Mat s6 thiét bi cé thé dat chéng 1én nhau: binh ngung trén binh
chita cao dp, binh tach khi khong ngung trén binh chia cao dp.

Cdc 6ng din giita cdc thiét bt ¢6 thé bé tri trén cao hoac dudi san. BS tri
&ng din trén cao ¢é nhuge diém 1 gay tr& ngai cho viéc thdo lip béc d@ cdc
thié¢t bi khi sir dung cdc thi€t bi nidng ha, chinh vi vy nén bé tri sdt tudng va
& ché sang dé c6 thé bdo dudng thuding xuyén. Cac dng din d4t trén cao cdn
dat nghiéng, d6 nghiéng it nhit 0,002 nguge hudng dong chay cita hoi ddy
va it nhat 0,003 nguoc hudng dong chiy cia hoi hit dé dim bio diu va ldng
khéng chdy vao mdy nén. Dudng ong ciing ¢6 thé bd tri trong kénh & dudi
san. C4c kénh ¢6 chiéu cao khong nhd hon 1,9 m va ching duge trang bi
quat gié thay déi ba 14n khong khi thé tich kénh trong mot gid. Khi b6 tri
dudng 6ng phia dudi, dudng dng hit v ddy cla méi mdy nén déu phdi b6 wri
van x4 d€ amoniac ldong & cdc diém thap nhat cla dudng 6ng vé binh chita
thu héi. '

Céc budng khdc nhu budng hanh chinh, dién tich phy, phdng thay quin
4o, budng sinh hoat thudng duge b tri gdn budéng mdy va thiét bi.
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2.8.13 Yéu cau doi véi mat bang kho lanh thuong nghiép

Cic kho lanh thuong nghiép va cla cdc nha an tp thé hodc cong cong
la cde kho lanh dung tich nho ¢6 tir mét dén nam budng. Kho thudong duge
bo tri trong cdc bubng dd duge xay dung sdn, nén phu thudc vao hinh ding
sdn cd cla cdc budng dé. D¢ han ché t16n that ur ngoai vao, cdc budng lanh
thudng duge bs tri thanh mét khéi, ¢6 mot budng dém chung dé mo cira vao
tdt ca cdc bubng néu nhu két cdu xay dung sdn cho phép.

Céac budng lanh nén bé tri vio cdc budng thodng khong 4m udt, khong
gan cdc ngudn nhiét nhu bép, né1 hot, khéng gin cdc noi mat vé sinh nhur
c6ng, ranh gin cdc noi chirta xang dau, hod chat...

Dién tich budng lanh £hd nhat khong dudi 5 m?, réng 2 m vi cao 2,4 m.
Ti 1& gitta chiéu dai va chiéu rong khéng duoe vugt qui 1:2.5; chiéu rong
hanh lang dém khong nho hon 1,4 m. Trong cdc budng dién tich nho hon 20
m? khéng duge phép cé cot gay khé khin cho viée sir dung.

Hinh 2-18 gidi thieéu mot s6 phuong dn mat bang cdc kho lanh nhé dung
cho cdc xi nghiép thuong nghiép va nha an tap thé.

<=
W

Hinh 2-18. Mdt s6 phugng an mat bang kho lanh thuang nghiép:
1. Budng may, 2. Budng lanh; 3, 4. Buéng dém; 5. Buéng ké khéng lam lanh;
7. May lanh; 8. Cac dan lanh.
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Cic buéng lanh thuong nghiép thuong duoc trang bi mdy lanh freon,
lam viéc c¢é thé hoan toan tr dong (tw dong diéu chinh nhiét do trong budng,
tr dong phd bang theo chuong trinh (role thai gian), tir dong déng, ngit may
va tur dong bao vé).

Maéy lanh thuong dung dan lanh khong khi true ti€p bang moéi chét lanh
nhung ciing ¢6 thé gidn tiép thong qua nuéc mudi. Thiét bi ngung ty cd thé
lam mat bang nudc hodc khong khi. Budng médy nén dé phia sau hodc bén
canh budng lanh. Truong hgp nay chi cdn ¢6 mdi va ludi che chung quanh.
Né&u phai dat phia trudc canh budng dém thi phai cé tudng kin, tranh hoi
nong cua dan ngung khong khi ¢6 dnh huéng dén bubng lanh qua cira ra vao.
Néu 14 dan lanh ngung khéng khi phai b6 tri sao cho khéng khi néng duge
thdi ra ngoai va khong bi quan lai trong buéng mdy.

Trong nhié¢u nha an cong cOng va céc co sd thuong nghiép ngudi ta con
st dung cdc budng lanh nho hon kiéu lip ghép, di dong duge va thdo dd
dugc, Cdc loai budng lanh thuong nghiép nho nhat ¢ thé ké dén céc loai ta
lanh, tu kinh lanh, qudy lanh thuong nghiép.

2.9 QUY HOACH MAT BANG NHA MAY CHE BIEN THUY SAN

Dé tham khdo, ¢ day gi6i thiéu mot s6 quy hoach mat bing ch€ bién
thuy san thong dung, xem hinh 2-19 dén 2-22, hinh 6-24 va bang 6-15.
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Hinh 2-19. Mat b&ng nha may ché bién thuy san cé kho lanh 270 tan
va buéng két déng 10 tan/ ngay.
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Hinh 2-20. Mt bang nha may ché bién thuy san véi kho lanh 500 = 700 tan,
may két dang ti€p xuc 12 tdn/ngay va bé da cay 30 tan/ ngay.
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Hinh 2-21. Mat bang nha may ché bién thuy san xuat khau

1000 tan san phdm/nam Cifa Luy , Quang Ngai.
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Hinh 2-22. Mat bang nha may ché bién thuy san xuat khdu Tho Quang (Da ndng)
1000 t&n san phadm/nam.
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Chuong 3

CAU TRUC XAY DUNG
\ ~ VA CACH NHIET KHO LANH
TRUYEN THONG VA KHO LANH LAP GHEP

3.1 KHO LANH TRUYEN THONG
3.1.1 Yéu ciu chung

Sy khdc nhau ché y&u gita kho lanh vad mét ngéi nhd cong nghiép la &
chd trong kho lanh luén duy tri nhiét dé tuong d6i thdp, do am tuong ddi
cao so v&i méi trudng bén ngoai. Do sy chénh léch nhiét do luén ¢ mét
dong nhigét vd mot ddng d4m X4m nhip t¥r ngodi moi trudng vao kho lanh.
Dong nhiét t6n that anh hudng dén viéc chon ning suit mdy lanh. Ddng 4m
6 tac dong x4u dén vat lieu xay dung va cdch nhiét, lam gidm tubi tho vat
liéw va ciu tric xay dung, lam héng cich nhiét va lam mat kha nang cach
nhiét.

Vi vay cdu tric Xay dung va cdch nhiét kho lanh phai ddp tng duge cic
yéu cdu sau:

- dam bao do bén vitng lau dai theo tudi the du kién cia kho (25 nam
d6i véi kho lanh nho, 50 nam doi v6i kho lanh trung binh va 100 nam d6i
v@i kho lanh [gn va rdt 16n);

- chiu duge tai trong chia ban than va cla hing bido quan x€p trén nén
hodc treo trén gid treo & tudng hoac tran.

- phai chéng duge 4m tham nhap tir ngodi vao va bé mat tudng bén
ngoai khong dugc dong swong;

- phai dam bao cdch nhiét t6t giam chi phi ddu tur cho may lanh va van
hanh;
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- phéi chéng duoc chdy né va dam bio an toan;
- thudn tién cho viéc bdc d va sdp x€p hiang bing co gidi;
- phai kinh (€.

Do cdc yéu cdu trén, cdc kho lanh trung binh va 1dn thudng duge xay
dung bing cdc cdu kién bétdong c6t thép dé chiu tai, dac biét 1a nén, cot,
ddm, xa doi khi ca tudng. DE tan dung cdc vat Iliéu ré tién, tudng baoc va
tudng ngdn thudng duge x4y bing gach do, gach silicat.

3.1.2 Méng va cot

Méng phai chiu duge todn bd tai trong cha két cdu xdy dung va hang
hod bao quan, bdi vay méng phai kién c6, vitng chéc va lau bén. Méng cé
thé theo kiéu ddm méng, theo kiéu timg & khong lién tuc, méng coc hoac
méng bé gidng nhu cdc tod nha cong nghiép. Néu sit dung cdc cfu kién be
tong dic sdn, khi 6 mdng bé tong cot sat, ngudi ta phai chira trude cic 16
dé 1ap cot chiu [uc [22].

3.1.3 Tudng bao va tudng ngan

Cé rat nhiéu phuong dn x4y dung tudng bao va tudng ngan clia kho
lanh. Hinh 3-1 gidi thién tudng bao va tudng ngdn c¢é dién nhdt, ma cho dén
nay vin phit hgp véi diéu kién xay dung & Viét Nam. Tudng chiu luc xay
bang gach c6 2 1§p vita trdt 2 phia.

Céch nhiét & phia trong phong lanh. Trudc khi céch nhiét phai pha lén
tedng 1 16p bitum day 2 + 3 mm d€ cdch 4m sau d6 dan céch nhiét 1&n. Néu
16p bitum d6 chua di diy theo tinh todn phdi cdch 4m bé sung bing cédc vit
liéu cdch 4m hiéu qua hon nhu gidy ddu, mang PVC hoac gidy nhom. Cich
nhiét ¢6 thé dan thanh 2 18p ¢6 mach so le dé€ trinh cdu nhiét.

Cach nhiét ¢6 thé duge ¢ dinh vio tudng nhd dinh méc bing thép, nep
g6y dinh gd va rau thép. Rau thép 3 li di duge ¢6 dinh trude vao tudng, cho
xuyén qua 1dp cach nhiét va bugc vao nep gb clta 16p luéi trong cing nhu
mo ta & tai lidu [22].

Tuy theo diéu kién ngudi ta c6 thé ding bitum dén 2 16p cdch nhiét 1én
tudng sau dé xay tudng 10 cm-phia trong ciing, khi d6 16p cdch nhiét duge
cd dinh t6t trén twdng. Né€u chidu cao tuong ngin khong 1dn, chi cdn via mot
I6p gach nghiéng 5 cm. Xay gach phia trong c6 thé tiét kiém dugc nep gé,
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luai sat, dinh sat, g6, rau thép va nhdn céng nhung s& t6n dién tich lanh hitu
ich. '

4 5 1 2134 5

%

a) Tuéng bao b) Tudng ngan

=)

Hinh 3-1. Mat cdt cau tric xay dung tudng bao va tugng ngan cla kho lanh truyén théng:
a. Tudng bao: 1. 16p vira trat day 10 mm; 2. tudng gach chiu lyc 220 mm hoac 360 mm;,
3. 18p bitum 3 mm; 4. 2 Idp cach nhiét bé tri so le; 5. 10p vila trat cé |udi thép 10 mm.

b. Tudng ngan: 2. tudng gach 100 mm; 4. 2 l&p cach nhiét ba tri mach so le
c6 dé day bang 0,75 cach nhiét lu’dng bac, con lai giéng tuang bao;
Iuu y tuang gach nam’ phla c6 nhiét da cao.
Dai vai cée kho lanh 16n ¢6 thé sir dung céc cdu kién bé tong dic sédn

[22].

O cdc kho lanh ¢& trung va ¢@ 16n wong bao khong chiu lyc, tai trong
ciia mdi, dam, xa do cot chong d& nén ong xay chi cn 200 hoac 380
(1 vién rudi gach do). Tudng xay phia ngoai cot chirng 0,25 dén 0,5 m.

D¢ tang cudng do vimg chic cho tuong cé thé neo cot véi tuomg & phin
gita va phia trén.

Ddi v6i kho lanh 16n nhiéu tdng, phuong phdp x4y dung khung bé tong
cot thép cd ¢ot hinh ndm cé nhiéu wu viét nén duoc dp dung khéd rong rai &
¢dc nude Mi, Anh, Phép, Diac. Khi xay dung kiéu khung khong cén tudng
chiu luc va c6 thé cdch nhiét kiéu quay chung quanh tir ting ham hodc ting
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1 1én dén tang trén cung. Cic ¢ot hinh ndm cho phép thuc hién cdc trdn
phing & ca hai phia trén v dudi khéng cé dim. Tran phing & bén dudi tao
diéu kién dé dang cho viéc bo tri dan lanh hodc dudng 6ng giso, ong din
ngay phia dudi trin, tiét kiém duge chidu cao phong. N6 con ¢6 vu diém 13
it bi bui ban bdm vao va vé sinh, tay ria dé dang. Phuong phdp cot hinh nim
tuy 16n nhiéu c&t sit hon nhung bi lai, gid thanh thi cong gidm.

Kiéu khung sit v6i két cdu sit cling cho phép cdch nhiét theo ki€u quay
nhung cdc ddm sit d& phia dudi trdn ciing gy trd ngai cho viéc b6 tri thiét
bi trén tran. D61 vdi tdng trén cung néu khéng cin di lai va chi ding dé dat
thiét bi thong gié thi ¢6 thé ba tri cdc dam treo phia trén. Nhu vay trdn phia
dudi phdng va ddm treo phia trén cé thé ding lam xa d& cho thiét bi thong
gié.

Vi cdc phong lanh nhd, stc chiu tai 1 d&n 2 t/m” va khoing cich giita
cdc cot va tudng chiu luc khong 16n hon 4 + 5 m thi c6 thé sit dung cot hinh
nidm nhung khong ¢é mil ndim. Nhu vay phia trén va phia dudi déu nhén.

Kiéu xay tudng chiu luc chung quanh yéu cdu bién phdp cdch nhiet dac
biét dé loai trir cdu nhiét & chd tiép gidp gilfa cdc trdn va tudng chiu lye. Cac
dam do gilra cac cdt va tudng chiu luc gay trd ngai cho viéc b tri thi€t bi
lanh, dudng 6ng va ong gid. DéE tao ra trin phing ngudi ta cé thé déng tran
gia. IHoac néu 1am ddm treo (ddm noi) phia trén thi dé xi ddy ngang mat
ddm nhung vi nguy co dong nuéc ngung, dé mé hoi hodc tao biang tuyét rit
19n & cde vi tri nay nén ngudi ta khong duge phép xur i tran hodc tao nén
nhu vay.

Hinh 3.2 va 3.3 gidi thiéu phuong phdp cdch nhiét cia kiéu xay dung
khung bé tong c6t st cot hinh nam véi kiéu xay dung tedng bao chiu lirc va
céc ddm d4. -

Khi x4y dung kiéu khung, ¢ thé bd cich nhiét gifa cdc ting nfu nhiét
do giita cdc tang 1a gidng nhau. Khi cdc tdng c6 nhiét d6 khdc nhau, cin tién
hanh cédch nhiét giita cdc ting. Thudng b tri cdc phong lanh hon & phia dudi
nén dé dé phong dé mé hoi & phia néng, ngudi ta tién hanh cdch nhiét & phia
trén san. Trdn tir phia duéi 1én khong cdn cdch nhiét. Trugng hop tudng
ngodl chiu luc thi tran phia trén phai cdch nhiét mot dai doc theo tudng dé
trdnh cau nhiét tir tudng vao bubng lanh. D& tranh cdu nhiét, tdt ca cdc cot
déu phai cach nhiét khoang mét nira chiéu cao than cot, Cic cOt cdch nhiét
va khong cdch nhiét gitta cdc tdng déu duge boc moét 16p bao vé mép cot dé
phong trudng hop hu hal do va quét véi cde phuong tién béc d& hang hod.
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Hinh 3-3. Kho lanh xay dung kiéu tudng
chiu luc bén ngoai.

Céc kho lanh 16n thudmg c6 cdc tdm mai tiéu chudn di kém vdi cot, rdm,
xa tiéu chudn. Mdi kho lanh khong duge dong nude, phai khéng duge tham
nudc. Néu kho lanh c¢é chiéu rong khéng 16n cé thé lam mdi déc vé mot
phia. Thuong lam mai déc vé hai phia va c¢6 do nghiéng 2%. Chéng thdm
nude bang bitum va gidy ddu. Chéng bire xa mat urdi bing ciach phi 1én trén
cling mot 16p soi trang kich thude 5 + 15 mm.
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D61 vdi cac kho lanh nho, 16p céch nhigt duge b8 tri phia dudi 1&p
bétong chiu lyc. Thir tr cach nhiét nhu d6i véi tudng bao. DE ¢6 dinh 16p
céch nhiét 1én trdn mot mat sir dung 16p bitum chéng &m 1am keo ddn dédn
I6p cdch nhiét 1én tran, mat khdc lam cdc rdu bang day thép 3 li va nep g6
phia dudi dé nep chit chiing 1én trin (xem hinh 3-4).

2R AXALAT AR AN, 08
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a) Cach nhiét phia trén b) Cach nhiét phia dudi

Hinh 3-4. Cach nhiét mai:

a) Maij cach nhiét phia trén: 1. lép phil chéng tham, doi khi xay thém |8p gach l1a
nem; 2. |dp béténg giang; 3. I6p cach nhiét dién day (xi); 4. 1&p cach nhiét (x6p);
5. 16p bétong mai; 6. |gp vira trat,

b) Mai cach nhiét phia dudi: 1. |dp phil chéng tham; 2. 1dp chdng néng; 3. 1dp
béténg chiu lyc; 4. 2 1dp x&p cach nhiét bd tri mach so le; 5. 1dp vita trat.

Cédn luu y: Lop cach nhiét tudng va mdi phai lién tuc (xem hinh 3-2).
Néu khong thé b6 tri lién tuc thi phai c¢é 16p phl cdch nhiét phia dudi be
16ng rong khoang 1,5 m dé triét tiéu ciu nhiét tit mdi va tudng chiu luc vio
(xem hinh 3-3). '

3.1.5 Nén

K&t cdu nén kho lanh phu thudc vao nhiéu yéu t8 thi du:

- nhiét do trong phong lanh;

- ta1 trong ciia kho hang bdo quan;

- dung tich kho lanh.

Yéu cdu cta nén la phai c6 do ving chac chdn cén thiét, tudi tho cao

sach sé, vé sinh dé dang, khong thim dm, cin b6 tri thodt nudc dé thé phun
nudce rira khi cin thiét.
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Nhitng kho lanh béc d& béng co gidi, nén khong nhiing phai chiu dung
duge tai trong cia hang ma con phai dam bao cho ngudi, x¢ co gidi boc da
hang di lai, lam viéc...

Ciing v@i 1y do trén, vat liéu cdch nhiét nén kho lanh 1ip ghép la cédc
tdm polystirol hoac polyurethane, ¢dn vat liéu cdch nhiét dung cho cdc kho
lanh 16n va trung binh thudng i xi 15 d€ chiu duoc tdi trong.

Theo tiéu chuan Nga, kho lanh ¢6 nhiét do duong nén khéng cén céch
nhiét. Nguoi ta chi b6 tri mét 1dp cdch nhiét bing xi ddy 20 + 50 cm, rong
1 + 2 m doc theo tudng bao chung quanh kho lanb. Khi hau Nga khic biét
khd nhiéu so vgi khi hau Viét Nam. Nhiét d6 trung binh & hdu hét cdc vung
& Nga nhd hon 10°C. Nhiét do nén dat trung binh cd nam chi khoang
8 + 10°C. Chua ¢é cong trinh nao nghién ciu vé cdu tric xay dung va céch
nhiét nén kho lanh cho khi hau Viét Nam. Theo ¥ ching 141, chi nén sir dung
nén khong cdch nhiét (hinh 3-5 ¢) cho cdc kho lanh ¢6 nhiét d6 thdp hon
nhiét d6 trung binh hang nim ciia khong khi tr 10 dén 15°C. Thi du & Ha
noi chi nén 4p dung cho cdc kho ¢é nhiét do tir 10°C tr& lén. Két cau nén
kho lanh khong cdch nhiét xin xem [22],

Né&u kho lanh ¢6 nhiét do dwong tir 0 + 10"C van nén ¢6 cdch nhiét, Dé
dam bao tai trong hang va sy hoat déng clia xe co gidi bdc x&p hang phai bé
tri 16p cach nhiét gifta hai 16p bé tong chiu luc. D€ dé phong 16p cdch nhiét
bi nén bep, phai bé tri cdc ddm gb quét hic in giira 2 16p bé tong.

Néu kho ¢6 nhiét d6 am, dé tranh hién tugng déng bang 1a phéng nén
phd v& cdu trilic xay dyng kho lanh, can ¢6 mot s§ bién phdp sau:

- B6 tri day dién trd phia dudi nén gia nhiét ddm bao nhiét do nén luon
d khoang 4°C (dién trg @12 - 16 mm, dat cdch nhau 0.5 + [ m, dién th€ nho
hon 36 V).

- B6 tri éng dan ddu ndng, nudc néng hodc gié néng tuin hoin duéi
nén d€ dam bdo nhiét d6 nén khoéng 4°C.

- B tri san kho cao hon nén d4t tu nhién nhd hé théng cot chju lue, cdc
tunnel thong gié hodc bé 16ng 2 16p ¢d dng thong gid.

- O kho lanh nhiéu tdng, khéng b& tri phong ¢6 nhiét d6 am & ting 1.
Hinh 3.5 gidi thiéu m6t s6 phuong 4n nén kho lanh.
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Hinh 3-5. Mdt s8 két cAu nén kho lanh:
a) Nén kho nhiét dé duang va téi — 4°C; b. Nén kho nhiét da am:

1. nén nhdn; 2. 18p béténg tang cudng; 3. 16p cach nhiét cé dam gd; 4. 16p chéng am;
5. 1Gp bétdng cbt thép chiu Iuc; 6. I5p bétdng gach v3; 7. |16p dat nén: 8. ham théng khi;
¢) K&t cau nén kho va tudng bao d kho lanh nhiét d6 > 0°C. 1. Nén nhan;

2. L6p bétong tang cimg; 3. Lap béténg giding; 4. Cach nhiét; 5. Lép cach am;

6. Lép béténg dém; 7. Lép lam kin bang da dam.

d) Nén Iimg trén coc cho kho lanh nhiét d& dm: 1. Coc bétdng c6t thép;

2. Ram béténg c8! thép; 3. Cac tam béténg cét thép tiéu chudn; 4. TAm cach nhiét
(béng khoang); 5. V& ¢b cot tang cing; 6. Nhua dudng; 7. Lop cach 3m.,
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3.1.6 Clra va man khi

Cira kho lanh ¢6 rat nhiéu loai khéc nhau, Khod cira cling ¢6 nhiéu loai
khdc nhau. Clra kho lanh lip ghép trén co bin la giéng cira i lanh. Cia 1a
mot tdm cdch nhiér, ¢6 ban 1é ty dong, chung quanh ¢6 dém kin bang cao su
hinh nhiéu ngan, ¢é bé tri nam cham manh dé hd chat cita dam bao do kin
gidm t6n thdt nhiét. Cira mot cdnh c¢é chiéu rong dén 1 m va cira hai cinh ¢6
chidu rong dén 1,8 m.

Cédc kho lanh ¢ mdy ndng ha béc d& hang cdn b tri clra rong va cao
vira dii cho mdy nang ha hoat dong dua congteno ra vao dé dang.

Hinh 3-6 giGi thiéu mot loai cira hay duge str dung & cdc kKho lanh trung
binh va 16n cé mdy nang ha. Cla rong d€n 3 m, chiu cao 2,3 m. Cira cé bd
tri banh xe chuyén dong trén ray dat sit wudng nén déng md nhe nhang, tiét
kiém dién tich.

Phia trén cira ¢6 b6 tri thi€t bi tao man khi gidm tén that nhiét. Khi mé
clra, dong ¢o quat wr dong hoat dong, tao ra mot man khi théi tir trén xudng
dudi ngan can d6i luu khong khi néng bén ngoai véi khong khi lanh trong
budng, giam t6n that nhiét.
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Hinh 3-6. Cira va thiét b} tao man khi.
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Cira ¢6 bé ddy cédch nhiét 150 mm bing bot polystirol hodc polyure-
thane. Tdm kim loai & hai phia cira vira lam khung chiu luc vita ¢6 tic dung
chéng dm. Phdng cé nhiét do dudi 0°C thi vién quanh clra duge sudi 4m
bing day dién trd tranh déng bang lam dinh cia.

Hé s6 truyén nhiét cia clra cach nhiét 1a & = 0,41 W/m’.K.

Hinh 3-7 m6 ta mot ki€u phong dong. Cira bén ngoai |12 clra kéo con bén
trong ¢6 b tri 2 cdnh cira lic. Hai cdnh ndy c¢6 thé md ra phia ngoai hét ¢d
ngay ca khi cira phong lanh dong. Cdc dém clra béng cao su rat dé bi déng
bang dinh chat vao thanh cira. Néu phong ngoai duge di€u 1iét khong khi
nhu 12 mot phong dém hoac 16i di lai cho xe van chuyén hang hod thi nguy
cd déng bang it hon.
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Hinh 3-7. Clra ddy phong lanh vdi clfa lac bang cao su.

Gb lam khung cira ¢6 thé dung gb théng khé loai nhiéu nhua, céc xa
doc ¢6 thé dung gd s6i. Cinh cira duge déng 1, 2 hodc 3 dii dinh cao su dinh
hinh cé nhiéu nép gap d€ dam bao kin khit véi thanh tudng. Khod clra cdn bo
tri sao cho khi déng cira, cira ép déu lén dém cira.

Céc clra nén duge boc bing 16n k€m hodc thép khéng ri dé cira chéic
hon, dé phong bi xe kéo hoac xe rita vin chuyén hang hoa x6 phai.

Cira ban 1& nén chon loai ban 1& nghiéng. Khi md ra khé khin hon vi
phai nang cira lén, nhung khi déng lai, sitc nang cia cira sé de len dém kin
cao su dé giir kin dém, ci & canh phia duéi san ciing vay.

Céc cira qud nho dé bi cdc xe kéo, xe rua va cham vao canh cira. Bai véi
xe van chuyén rong 1,2 m thi cira it nhét ciing phai rong 1,6 m. Clra mot
«anh chi nén sit dung cho clra réng dén 1,3 m (hinh 3-8) va dém kin dung
loai phéing 1a pha hgp d&i véi cdc phong déng cé nhiét d6 thép.
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Hinh 3-8. Clta phong loai mét canh cé ban I,

Cira loai 2 cdnh (hinh 3-9) ¢6 nhiéu canh phai b tri dém kin va & cdc
diéu kién khong thuén lgi 6 thé din t6i déng bing, dinh chat cira. Chinh vi
vay khi chiéu rong cira qua 1,3 m thudng ngudi ta lam cira day chit khong
lam kiéu hai cdnh. Cira ddy ¢6 wru diém 1a chi€m it dién tich va do duogc treo
trén ray nén viéc déng m& d& nang né.

Khi phong dém lanh vd &m, rat dé ¢6 nguy co déng biang dém cira. Dé
tranh déng bang dém cira, ¢6 thé bd tri day dién trd dé sudi dém clra.

Hinh 3-9. Clra phong lanh loai hai canh,

3.1.7 Pudng ong

Cich nhiét duding 6ng nén sit dung céc loai x8p cdch nhiét ¢é hi¢u qua
cao dé giam chiéu day cdch nhiét. Hinh 3-10 gi6i thiéu dang cidch nhiét
dudng 6ng don gian nhat hién nay. Trong ciing 1a 6ng thép nhiét do thap cin
duge cach nhiét. Lép cdch nhiét cé thé 14 stirdpo dinh hinh 2 manh 6p vao
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nhau ¢d vau trinh
ciu nhiét. Lép céch
nhiét ciing cé thé
la béng thuy tinh,
bong khodng. Ld&p
bitum 1rong clng
chi don gian lam
nhiém vu két dinh.
Pé cich dm thuodng
ngudi  ta diong
niléng qudn hai l&p
bén ngoai lién tuc
dam bao kin am.
Lép bao vé boc
ngoai cung thuong
Ia t6n kém hoac
ton thép khong ri.
Cic duding 6ng va thi€t bi chi duge boc cdch nhiét khi da dugc thir kin, thir
bén va lam sach, -

-Ong 1hep |

_Lép bitum két dinh )
(khing co'tic duag cacham)

~Slirofs 6p bdng 2 mank
(hode béngthiy tink)

— Nilon 2 16p ching ém

- V2" 15n boc ngodi cing

Hinh 3-10.
Cach nhiét dugng dng dan gian.

3.2 TINH TOAN CACH NHIET KHO LANH TRUYEN THONG
3.2.1 Vat liéu cach nhiét

Céch nhiét lanh ¢6 nhiém vu han ché€ dong nhiét t6n that tr ngoai moi
trudng ¢6 nhiét d6 cao vao budng lanh c6 nhiét do thip qua két cdu bao che.
Chﬁ't']uqng cua vach cdch nhiét phu thudc chi yéu vao tinh chdt caa vat licu
cdch nhiét theo cde yéu cu dudi day:

- hé¢ s6 din nhiét A nhd (4 — 0);
- khéi lugng riéng nho;

- d6 thdm hoi nudc nhod (u — 0);
- d6 bén co hoc va do déo cao;

- bén & nhiét dé thap va khong an mon cdc vit lidu x4y dung tiép xiic.
vdi né:

- khéng chdy hoac khong dé chdy;
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- khong bit mii va khong ¢6 mi la;

- khong gay ndm mdoc va phét sinh vi khuan, khong bj chuét, sau bo duc
phé;

- khong doc hai déi vdi co thé con ngudi;

- khéng déc hai d6i vdi san phdm bdo quéan, lam bién chat va giam chat
lugng san phdm;

- van chuyén, 1ap rdp, sira chita, gia cong dé dang;

- ré tién va dé kiém;

- khong doi hoi su bao dudng dac bist.

Trén thyc t¢ khong ¢é cdc vit liéu cdch nhiét 1y tuong ddp ing ddy du
cac yéu cdu trén. Mai vat liéu cdch nhiét déu ¢6 uu va nhuge diém cu thé.
Khi chgn mot vat liée cdch nhiét cho mat trudng hgp img dung nao dé cin
phai lgi dung duoc triét dé cac wu diém v han ché dén mic thdp nhat cdc
nhuogc diém cia né.

Yéu cdu quan trong nhdt d&i véi vat liéu cdch nhiét 1a hé s6 dan nhiét
phai nhd. Vit lieu cdch nhi¢t phdn 16n 13 cdc vat liéu phi kim loai vo co va
hitu co & dang x6p ngam cdc bot khéng khi hodc gam cédc bot khi nao dé.

Hé s6 dan nhiét A cha cdc vat liéu cdch nhiét ¢é tinh chat gdn gidng
nhau va phu thu6c vao:

1) khoi lugng riéng;

2) cdu trde cua bot x6p (kiéu, do 1én, cdch xdp x€p ciia cdc 16 chia khi,
thanh phdn va c4u tao cta phan rin vd m&i quan hé qua lai ciia ching);

3) nhiét do;

4) &p suat va chit khi ngam trong bot x8p;

5) d6 4m va do khuéch tdn hoi nude va khong khi trong thdi gian s
dung.

- Kh&i luong riéng cita vat lieu 1a khéi lugng cia | m® vat lif:u tinh ca
phin réng chita khi, Hé s6 din nhiét cua vat liéu vo c¢o va hitu co dac tao nén
phan rdn cla bot x8p, khdi lugng riéng cing bé, thé ifch réng chita khi cang
lén va hé s6 dan nhiét A cang nho. Tuy nhién khéi lugng riéng cang nhd do
bén co hoc cang thip. Pé dam bao do bén co hoc, khong thé gidm khoi
lugng riéng xudng tuy ¥. Vi du polystirol cach nhiét can khéi lugng riéng
bing hodc 16n hon 25 kg/m’.
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- 11é s6 dén nhiét cha vat liéu cich nhiét cang nhd khi cdc 16 ngam khi
cang min, vi khi d6 dong nhiét do doi lun khong khi trong cac 16 giam.
- Hé s& dan nhiét giam khi nhiét do giam.

- Ap suit cila cdc chdt khi chia rong cdc 18 x6p ciang nhd, hé s6 din
nhiét cang nho. Chian khong c¢é kha nang cdch nhiét t6t nhat nhung khé thire
hién vi sy khuéch t4n 4m va khong khi vdo vat licu. Chi cé thé thuc hién
duge cdch nhiét chan khong trong cdc binh hai vo bing thuy tinh hoic bing
thép (phich d4, phich nudc, phich ludng tinh, chai cryd...) chiu duge dp luc
khéng khi va chéng duoc khuéch tin hoi nude va khong khi.

Chat khi chita trong cdc vat liéu phin 16n 1a khong khi & 4p sudt thudng.
Khong khi & 4p sudt khi quyén ding im cé hé s6 din nhiét A = 0,025
W/m.K. Diy ciing 14 hé s6 dan nhiét giéi han ma mot vat lién x6p cach nhiét
ngam khong khi cé thé cé duge. D€ 1ao ra cde vat liéu c6 hé sd din nhiét
nhé han ¢én phai tim ra cdc chat khi ¢6 hé s6 din nhiét nhd hon. Thi du, hoi
freon R11 ¢6 hé s6 din nhiét nhd hon hé s& dan nhiét cha khong khi do dé
bot x8p polyurethan ngam freon RI1 ¢d hé s6 din nhiét rat nhé dat dén
0,023 W/m.K, nho hon hé s3 dan nhiét cta khong khi. Nhung cdc loai bot
x6p nay dé bi nhidm 4m va bi khong khi khué&ch tdn vao do d6 ching thudng
dugc boc ngay bing cic t4m kim loai & hai phia dé cdch am ddong thdi dung
lam cdc t&m lap ghép trong cic kho lanh lap ghép. Ngay nay, ngudi ta s
dung cyclopentan thay R11 vi R11 phd huy tdng 0zon, gay hiéu ting long
kinh nén da bi cdm st dung.

Bot polyurethane ciing ¢6 thé duge phun tryc tiép vao khoang cdch nhiét
cia tu lanh.

- Hé 36 din nhiét clia vat liéu cdch nhi¢t gidm rd xudng rd rét khi vat
lidu bi nhidm 4m, va bdi vi ludn luén ¢é dong di tir ngodi vao trong budng
lanh do chénh léch nhiét d¢ do dé cach nhiét lanh bao gi& ciing di doéi va
cdch am.

Cdc vat liéu cdch nhiét 1a cdc chat vo co ty nhién thudng duge gia cong
trude khi sir dung nhu cdc loai sgi khodng (bong thuy tinh, bong xi gia c¢ong
vi sdn Xudt & viéc nung chay silicat) thuy tinh bot, sgi amiing hoac sgi
gom.

Cdc vat lieu cdch nhiét lam tir cdc chdt hitu co ty nhién nhu bée lie,
trdu, xo dira... ngay cang mat ¥ nghia ing dung thuc t€.

Nguge lai, cdc vat liéu cdch nhiét tir cdc chat hifu co nhan tao ngay cang
duge sir dung nhiéu hon. Chiing c6 tinh chat cdch nhét tét, san xudt vdi quy
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mé cong nghé 6n dinh vé chat lugng, kich thudce, gia cong dé dang, lip ghép
va kinh t€ hon. Cdc vat liu ¢6 v nghia nhdt hién nay thudc loai nay la
polystirol (Stirdpo), polyurethane, polyétylen, polyvinylclorit, nhua phéndl
va nhira uré phormadéhit.

Hién nay polysirol vd polyurethan dugc st dung rong rii nhat dé ciach
nhiét cic budng lanh. Polystirol duge san xudl bing cdch né hat véi chat
sinh hoj khi duge gia nhiét & nhiét do 100°C. Do bén nén tueng doi L6n tir
0,1 dén 0,2 N/mm?®. Nhiét do sit dung khéng vuot qud 80°C. Thudng bot
polystirol dé chdy nhung ciing ¢é loai khong chdy do duge pha tron cdc phu
gia chéng chdy. Polyurcthane cé uu diém 16n 12 tao bot khong cin gia nhiét
nén dé dang tao bot trong cdc thé tich réng biat ky. Chinh vi vay
polyurethane dugc sir dung dé phun cdch nhi¢t cho td lanh gia dinh, ti lanh
thuong nghiép, cdch nhiét dudng ¢ng, ché tao cic 1dm lip ghép cho budng
lanh 14p ghép, v6i hiéu qua cdch nhiét vd hiéu qua kinh t€ cao. Chdt sinh hai
tao bot cho polyurethane thuong 1a fredon R11. Do bén nén va tinh dé chdy
gidng nhu polystirol.

Tuy nhién & hai loai vat liéu trén, ngudi ta quan sat thay sy co ridt kich
thude do nhiét do thdp. Su co rit nay c¢6 thé iam hd cic méi ghép. D& tranh
cdc cdu nhiét do co rit kich thude nén thuce hién it nhat hai iép cdch nhiét véi
mdi ghép so le. Khai luong riéng cha vat 1iéu cang nhd su co rit cang 16n.

Vit liéu cdch nhiét chu y&u v4i cdc tinh chat co ban giGi thiéu & bang 3-1.
3.2.2 Vat lidu cach am

Do ¢é su chénh 1éch nhiét do & moi tredng bén ngoai va nhiét d§ budng
lanh, xudt hién d6 chénh dp sudt hoi nude gitta ngoai va trong budng lanh.
Ap sudt hoi nuéc ngodi moi trudng 16n. Ap suat trong budng lanh nho, do dé
luén ¢6 mot dong 4m di tr ngodi vao budng lanh. Gip nhiét do thap, 4m
nging dong lai trong két cdu cdch nhiét, phd huy kha nang cach nhi¢t gay
ndm moéc va thoi rita cho vat ligu cdch nhiét. Chinh vi vay cdch nhiét lanh
bao gidy ciing phai di cling v&i cidch 4m.

Qua thyc t¢ van hanh, thir nghiém va nghién ctu ngudi ta rit ra mot s6
yéu cdu cdn thiet sau day véi cdch nhiét va cdch 4m cho buéng lanh.

1) Né&u tinh tir phia néng vio phfa lanh thi vi trf 16p cdch nhiét & trong
va 16p cdch 4m & ngoai. N&u c6 nhiéu idp cach nhiét ddn chéng l1én nhau thi
cling chi bo tri mot 16p cdch 4m di ddy & phia ngoai clung.
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Bdng 3-1. Vit liéu cdch nhiét, edch dm va xdy dung [9]

Hé 56 din
Vat liu r[g:gl. 1:;1% nhiét 2, Ung dung
Wim.K -
VAT LIEU CACH NHIET
Tdm poiystirol 25+ 40 0,047 Diing dé cdch nhiét tuémg bao,
Tam polyurcthane cing 100 0,041 }tu&mg ngan, cot; 16p pha; tedn;
Tdm polyurethane rét ngap 50 0,047 ciic tdm betdng c6t thép dinh hinh;
Chit déo x&p 70 + 100 0,035 ]du&mg ong, thigt bj vi dyng cu,
Polyvinilclorit 100 + 130 0,047 céc tim ngdn, khung, gid
Bot xdp phénolphormadehit 70 0,058 '
100 0,058
Cic tAm khodng tim bitum 250 + 350 | 0.08 + 0,093
Céc tim cdch nhiét than bin 170+ 220 | 0,08+ 0,093 | Ong, thiét bi, wong ngan
Tam lop fibro ximing 300+400 | 0,15+0,19 | Cich nhiét tudng bao, wing ngin,
két clu tdm ngan, khung gid
Tam cach nhiét bétong x6p 400 + 500 0,15 Mii ket ciu tdm ngan va vanh
chong chdy
Tam lop tir hat perlit 200 + 250 { 0,076 = 0,087 | Két c&u cia vanh chdng chiy, cich
nhiét trin va két cu nén
Bt sét, soi 300350 | 0,17+0.23
Hat perlit xdp 100 + 250 | 0.058 + 0,08
Vat lieu chju Iira x6p 100+200 | 0,08 = 0,008 | ¢ D€ cdch nhiét trin, nén
Xi 1o cao 500 0,19
Xi n6i chung 700 0.29
VAT LIEU CACH AM
Nhua dudmg trén nén 1800+2000 | 0,75+ 0,87
Bitum déu lita 1050 0,18
Bérulin 700900 029 +0,35 Cach 4m nén, trén, tudng
Bia amiing 7004900 | 0,29 +0,35 v thi€t bj, dudmg éng
Perganin va gify ddu 600800 0,14+ 0,18
VAT LIEU XAY DUNG
Céc tdm cich nhiét bétdng
amidng 350500 | 0,093+0,13
Cée tdm b&tdng amiang 1900 0,35 )
Betong 2000+2200 | 1,0+ 1,4
Betong cot thép 23002400 | 14+ 1.6
Tudmg xay bing gach 1800 0,82
Tuomg xay dd hoe 1800+2200 | 0,93+ 1.3 |} Xay dung kho lanh kiéu
Dd voi vo sd 1000 +1500( 0,46+ 0,7 truyén thong
Bawip 11001300 | 0,46 + 0,58
Bétong xi 1200+1500 [ 0,46 + 0.7
Vira trit ximang 1700+1800 | 0,88 +0,93
Vira trdt kho tir t4m xo g& 700 0,21 ]
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2) L6p cdch am khong cdn ddy (2,5 + 3 mm) nhung phai lién tuc, khong
nén dit quang hodc tao ra cdc vét niit dé 1am cau cho am tham vao budng.

3) Nhat thi€t khong duge b6 tri bat k¥ mot 16p cdch 4m ndo phia trong
1dp cdch nhiét. Lop vita trat ximang trong clng phai tao do xdp, cd kha nang
dan 4m lén d€ 4m con dong trong vach cdch nhiét thoat vio budng lanh dé
dang hon. Trong hé thong lanh ¢6 nhiéu thiél bi va dudng &ng lanh cdn cdch
nhiét cdn ddc biét chi y. V6 cdc thiél bi bing thép hoac kim loai 1a vat liéu
cdch 4m hoan todn. Vb6 nim ¢ phia lanh, chinh vi vay viéc cdch dm cho
dudng 6ng va cdc thiét bi doi hdi rdt aghiem ngat. Khi 4m lot duge qua 16p
c4dch 4m bén ngoai, 4m s& bi giit lai trong vat liéu cdch nhiét vi 4m khong di
1i€p dugc vio mét iruong lanh. Cach d4m thiét bi vd dudng Sng do do cdn
duoc dic biét chd ¥. Khdc véi vach budng lanh, ¢6 thé cdch 4m nhiéu 16p
khi b6 tri nhiéu 16p cdch nhiét ngoai dudng éng.

Vs ligu cdch 4m chil y€u hién nay 1a bitum. Trong k¥ thudt lanh hién
nay diung 3 + 4 méac bitum s¢ 3, 4, 5 va 5K.

Ngudi ta trat bitum néng chiy lén bé mat vai 16p dé c¢6 do ddy tir 1 dén
5 mm. Bitum k§ thuat lanh néng chdy & nhiét d¢ 90°C vi vay phai dét néng
len 160 < 170°C va giir & nhiét do d6 trong khi thao tdc phun phit hoac quét
1én tudng. C6 thé ding dung moéi nhu xang cong nghiép hodc benzol dé hoa
nhung nhu vay s€ t6n dung moi va rat dé chdy.

Ngay nay, phuong phdp ré tién vi an toan nhit 1a tao nhii tuong goém
bitum va nudc ld trong thiing quay (50% bitum, 48% nudc 13, 2% phu gia
nhu x& phdng va dat sét). Sau d6 nhii tuvong duge phun 1én tudng. Nudc bay.
hot dé lai mot 16p bitum déu dan. Lép ndy kho ¢é thé phun ti€p 16p khdc.
Dé tranh ran niit, ngudi ta ding phu gia dé tao nhi twong bitum latex.

Sau bitum la gidy ddu. Gidy ddu thudng duge sie dung cling véi bitum.
Sau khi quét bitum ngudi ta din lén mot 16p gidy ddu. Dé tranh khe nit, hd,
phdi ddn gidy ddu chom mép.

Céach 4m dudng 6ng va thiét bi thudng sir dung mang niléng hay mang
nhya téng hgp PVC quin 2 hay nhiéu 16p sau dé quén vai thuy tinh chéng
chdy va quét son hoadc boc t6n bén ngoai.

Mot s6 vat lieu cdch 4m khdc cling duge giGi thiéu & bang 3-1. Bang 3-2
giGi thiéu he s& khué&ch tan 4m cla mot s vt lieu.
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Bing 3-2. Hé s& khuéch tdn dm u cia mét s& vat lidu

Vatligu H¢ s8 thim hei

g/mh mmHg g/mh MPa
XAY DUNG
Béong 0.004 30
Gach 014 105
Vita thuimg 0.018 135
Vita ximang G082 90
CACH NHIET
Tam xo gb thong 0,0082 62
Bong khodng 0.025 188
Mipora 0,075 563
Bong thuy tinh 0,065 488
B&iang bot 0325 244
Polystirol 0,001 7.5
Polyurethan bot 0.006 45
Lie 00055 41

n A

CACH AM
Ming nhom 0.000 000 72 0,0054
Bitum 0,000 113 0,86
Borulin 0.000 144 1,08
Pergamin 0000 16 1,20
Mang polyétylen 0.000 000 24 00018
Isol, brisol 0.000 165 1,238
Gigy dbu 0.000 180 1,350
Isol chéng dm 0.000 183 1,375

3.2.3 Xac dinh chiéu dy cach nhiét
Chiéu ddy 16p cach nhiét duge xdc dinh theo hai yéu ciu co bin:

1} Véach ngoai cia két cdu bao che khong duge phép dong suong nghia
12 d6 ddy cla 16p cdch nhiét phai da 1én dé nhiét d6 bé mit vich ngoai 16n
hon nhiét dé dong swong ¢, (hinh I-2).

2) Chon chiéu ddy cdch nhiét sao cho gid thanh m6t don vi lanh (1000
kecal/h) 12 ré nhdt, vi gid thanh vat liéu cdch nhiét khé cao, chi€m t6i 25 + 40
% téng gi4 thanh x4y dung. .

D€ tinh chidu ddy cdch nhiét, phai biét hé s6 truyén nhiét k. He s6
truyén nhiét k ¢6 thé 14y theo tiéu chuin cia Nga (CHHUII-II-150-74 (kho

lanh, tiéu chuén thi€t k&) hodc xdc dinh tir diéu kién 1 v 2 dd néu & trén. He
s truyén nhiét & theo tiéu chudn Nga gidi thigu trén bang 3-3. N&u trdn kho
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lanh ¢é mdi che thi he s& £ 1dy tang 10% so vdi & clla mdl bang. Hé 6 & cla
cdc vich trong ngan cich véi cde khéng gian khénglam ianh nhu hanh lang,
budng dém 14y theo nhiét d¢ khong khi trong budng nhu bang 3-4.

cta kho lanh nhiéu tdng 18y theo bang 3-5.

khong khi trong buéng lanh gidi thiéu trong bang 3-6.

Heé s k cla cdce tudng ngén gilta cdc budng lanh ciing nhur giita cdc ting

Hé¢ sé truyén nhiét & d6i véi nén ¢ sudi trén nén dat 14y theo nhiét do

Bdng 3-3. Hé s6' truyén nhiét k vich ngodi phu thudc vao nhiét dé budng lanh, Wim' K

—
V\MW 40+-30 | 25+ 20| -15+-10| -4 0 4 12
ach
Vich bao ngoai 0.19 0.21 0.23 0.28 0.30 0.35 0,52
Madi bang 0.17 0.20 0.23 0.26 0,29 0.33 0,47
Bang 3-4. Hé 56 k ciia tuomg ngdn voi hanh lang, buong dém
Nhiét do khong khi trong
budng lanh, C -30 -20 -10 -4 4 12
£ W/m'K 0.27 0,28 0,33 0,35 0,52 0.64
Bang 3-5. Hé 6 k ctta tuong ngdn giite cdc budng lanh
Véch ngan gilta cde budng tanh k, Wim* K
Két dong / gia lanh 0,23
Két dong / baoc quan lanh 0,26
Két dong / bdo quan dong 0.47
Bao quan lanh / bao quan déng 0.28
Gia lanh / bao guan déng 0,33
Gia lanh / bao quan lanh 0,52
Cac budng cd ciing nhiét 4o 0,58
Bdng 3-6. Hé 56 k cua nén co sudi
Nhi¢t do khong khi tir - 4 dén 4 -10 tir - 20 dén - 30
trong buéng lanh
Heé s6 truyén nhiét 0,41 0,29 0.21
k W/mK . '
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C5 thé ding phong phdp néi suy dé suy ra cdc hé s6 truyén nhiét cho
cdc phiét do khong néu trong bang. Ti corg thic tinh hé s truyén nhiét &
cho vich piiing nhiéu 16p:

1
k= . 3.1
1 S 5{ 5(‘." 1 . ( )
LIS LI
Ay Oy

i=f 7y 2]

a,

¢6 1hé tinh duge chiéu diy 16p céch nhiét:

L 5
8{1: = ?".--n %_(__1__‘_ __;_+L] ’ (3‘2)

Oen - A& ddy véu cau cua ldp cdch nhiét, m;
Aen - € sG dan nhiét cla vat lidu cdch nhiét (bang 3-1), W/mK;
k - hé 56 truvén nhiét (bang 3-3 + 3-6);

o, - hé s tod nhiét cha moi truong bén ngoai (phia néng) t6i tuang cdch

Tor

nhiét, VWW/m X

a; - hé $6 10a nhi{t ciia vich buéng tanh vao budng lanh;
, - bé diy cia 16p vat 1iéu xay dung thi i (da cho), m;
A - hé 58 ddn nhiét cha 16p vat lidu xay dung thit i (bing 3-1), W/m’K.

Hé s& toa nhiét bén ngoai vdch (phia néng) «, va bén trong vich {phia
lanh) o, phu thuéc vao nhiéu yéu (8 khdc nhau nhu hiéu nhiét d6 gitta khéng
khi va vdch, do1 luu khong khi tu nhién hay cudng bic, tdc do khong khi...

Bing 3-7 gidi thiéu hé sd toa nhi¢t cia mot s6 truong hop ding trong

tinh todn.

Sau khi tinh duge d6 diy cdch nhiét &, ta phdi chon d¢ ddy cdch nhiét
theo tiéu chuidn. DO day cdch nhi¢t chon bao gid cling phai bing hoic 16n
hon do day cdch nhiét da tinh toin dugc. Néu sir dung tdm céch nhiét lip
ghép polyurethane thi chon chiéu ddy nhir di giéi thi¢u & phan 2.8.1.

Néu sir dung tdm cdch nhiét polystirol dai 1 m x rong 0,5 m va day 0,1
m thi nén chon d3 diy cdch nhiét theo ting bac 14 bdi sd cla chiéu ddy cdch
nhiét ¢co ban 0,05 m: 0,05; 0,10; 9,15; 0,20; 0,25; m, vi ¢6 thé xé tdm quy
chuin lam hai cé bé ddy 0,05 m.
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Heé s& truyén nhiét thyc clia viach khi dé tinh theo biéu thie (3-1).

Bdng 3-7. Hé 56 tod nhiét o, va a,

Heé <6 tod nhiét,

B& mat vach . W/mK

Bé mit ngodi cla vich ngodi (tudng bao) va méi 233
Bé mat trong cta budng d&i luu 1 nhién

wing 8

nén va trin 67
Bé mat trong budng luu thong khong khi cudng bic
vira phai (bdo quén hang lanh) G
Bé mat trong budng d6i hru cudng bic manh
(bubng gia lanh va két dong) 10,5

3.244 Tinh kiém tra dong suong trén bé mit ngoai vach cach nhiét

Hinh 3-11 m6 ta qu4 trinh truyén nhiét qua v4ch phing.

Mat d6 dong nhiét cé thé tinh theo nhiéu cdch trong dé c6 hai cach sau

day:
g=k(t;-1) (3-3)
va g=o, (t -t,,) (3-4) 4, Z ;
Tir (3-3) va (3-4) ta cé: \ 4z
t,—t
ko=o, 24—, (3-5) Ty N9
Diéu kien khong dong suong 1 1, % 2t
phai 1&n hon nhiét do¢ dong suong . Néun
thay ¢, vado (3-5) ta cé:
rl _'r.t
k<o -t (3-6) Hinh 3-11. Truyén nhiét

1772 qua vach phing:

t, - nhigt dd khéng khi bén ngoii;
{, - nhiét dd khdng khf bén trong
o, trén d6 thi hinh 1-1 ¢é tinh tdi an  budng lanh; £, - nhigt d6 vach ngoai;

toan, thyc t€ ngudi ta 18y hé s& truyén fu - Nhiét g vach trong
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nhiét dong suong 1am chudn la:

t, —t
k. =095, =, (3-7)

L=,

Khi tinh kiém tra, diéu kién dé vdch ngoai khong dong suong sé 1a:
k <k, (3-8)

k, = kmyae - hé 56 truyén nhiét 1dn nhat cho phép dé tudmg ngoai khéng bi
dong suong.

3.2.5 Tinh kiém tra dong am trong cd ciu cach nhiét

Diéu kien d€ 4m khong dong lai 1am uét siing co cdu cdch nhiét 1 dp
sudt rieng phdn hoi nudc thyc t&€ luon ludn phdi nhd hon phan dp suit bio
hoa hoi nuéc & moi diém trong co ciu cdch nhiét:

Px < Phimas

nghia 1a dudng p, khéng duge céit p,,,. ma phéi luén ndm phia dusi dudng
Phmes DUONE 4dp sudt riéng phin hoi nudc p, va dudng phan dp suat bio hoa
Prmee €6 thé xdc dinh dugc nhd trudng nhiét do én dinh trong vich céch
nhiét. Trudng nhiét do trong vich duge xdc dinh tlir nhiét do cua céc 1Gp
vich nhd cac biéu thirc xdc dinh mat d6 dong nhiét khic nhau:

8.
g = kAt = oAty = f-Ar“.

!

Phuong phdp tinh todn cu thé trinh by trong thi du 3-1.

Thi du 3-1. Xéc dinh chiéu ddy 16p cdch nhiét tuedng bao phodng bao quan déng cla
kho lanh xay dung tai Ha noi.

Gidi:

C4u triic X4y twémg ngoai cla kho lanh biéu dién trén hinh 3-12. Tuéng gach ddy 380
mm hai mat phi bang vita ximang ddy 20 mm. Ldp céch &m ddy 7 mm g6m hai 16p bitum
va mot 16p gidy ddu. Ldp cdch nhiét 13 x5p polystirol (stirépo} va 18p trong clung la 16p vita
trdt ximang 6 ludi thép day 20 mm. Theo bing 3-3, tra dugc hé s8 truyén nhiét coa vich
tir ngodj khong khi vao buéng bio quan déng (-20°C) la:

k=021 W/mK

vi hé s6 tod nhiét tra theo bang 3-7:



a, =233 W/m'K

o, =8 W/m'K
7 2345 r 23 4 5
érf N
) SRS
1; - e
1s iy ol
t4 7 =
3)

_ Hinh 3-12. Céu tric tudng bao va mai kho lanh:
a) Tudng bao: 1. L&p vita ximang; 2. Tudng gach; 3. L&p cach dm;
4. L&p cach nhiét; 5. Lap vira trat va |udi thép.,
b) Méi: 1. Lép phi mai ddng thdi 12 16p cach am; 2. Lép béténg gidng;
3. Ldp cach nhiét dién day; 4. TAm cach nhiét; 5. Cac tdm bétdng cot thép cla mai.

Hé s8 din nhiét, din 4m cla cdc vat lieu xay dung va cdch nhiét ra theo bang 3-1 va
3-2:

clia 16p vita ximang 3=002m;: X =088 W/mK; p =90 g/mhMPa
ctia I6p gach do 8§=038m; 2%,=0.82 W/mK; p = 105 g/mhMPa
cua 16p céch 4m 5=0,004m; A,=03W/mK: 1 =086 g/mhMPa
clia |6p xOp polystirol  8=0.2 m; Ae=0,047 W/mK:  p =75 g/mhMPa.
a) Xdc dinh chiéu ddy cdch nhiét
Chiéu ddy cdch nhiét cén thiét tinh theo ¢cong thirc (3-2):

1 [ I 0,02 038 0,004 1)
- +3 + —_ =
0.21

5_ = 0,047 +
] 233 088 082 03 8

8., =0,190 m.

Chiéu ddy cdch nhiét thue phai chon Ién hon hoic biang chiéu ddy da x4c dinh dugc.

O day. chon chiéu ddy téng 12 200 mm véi 4 16p x 50 mm hodc 2 16p x 100 mm. Hé s&
truyén nhiét thuc duge tinh theo (3-1):

1

S 02

= = 0,20 W/m°K.
0,712 +
0,047

k

b) Kiém tra dong sitong:

Theo bang 1-1: nhiét do trung binh thdng néng nhat 1ai Ha noi 1, = 37.2°C; do im
©;= 83%. Tra dé thi A-x (hinh 1-1) ta dugc: 1, = 34,6°C,
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Nhiét do bubng lanh ¢, = - 20°C, o, theo bang 3-7 12 23,3 W/m'K.
Theo biéu thitc (3-7) ta cé:

37,2 -346

k, =0,95.233. ————~
37,2 - (- 20)
k.= 1,01 W/mK > k = 0,20 W/m?K.

Nhu vay vach ngoai khéng bi dong suong.

c) Kiém tra dong dm trong co cdie cdch nhiét
- Mar do dong nhiét qua két cdu cdch nhiét:
q = kAr=020(37,2+20) = 11,44 W/m’
- X4c¢ dinh nhiét d6 bé mat cdc I8p vach (hinh 3-12 a):
g=o iy~ 1)
VAY I, =1, - %?'—: 36,71 - %82’02- =36,45°C

3, ,44.0.38
Tuong tut, =4, - “;—': 36,45 - 11,44.0.38 =3L15°C

L]

6 Ay

=1 - _‘{_3= 3115 - M = 30,89 o0
A, 0,88

=1, - B 3089 L0004 a0
%, 0.3
5 .0,

fomrg- B0 373 WAGO02 e ngec
A, 0,047
5 44.0,02

b= tg- Bo L g WA4002 0 sec
A 0,88

g =0 {f-1Ip)

VAY = by - ai=- 18,35 - %:—Z0,00"C

Tir nhiét d4 tinh todn duge, mét mat tra duge 4p suit bao hoa p,., mit khic tinh drge
phan 4p suat thue p,. So sdnh cdc gid tri p,- va p, & cdc bé mat vich néu p, ludén nho hon p,-
thi vich cdch nhiét khong bi dong 4m. Néu phét hien thay bat ky mot gid tri p, ndo lén hon
P, thi phdi tang chiéu ddy cich 4m hoac sir dung vat liéu cich 4m hiéu qui hon. Ciing cé
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thé dung do thi p, va p, d€ truc quan hon. Hai dudng p,- va p, khong duge cit nhau va p,
phai nam phia dudi p,..

Tra bang “Tinh chat vat Iy cha khong khi &m” (bang 7-10 tai liéu tham khio [17]
"Moi chit lanh™} ta duge bing dp suit hoi biao hoa 3-8:

Bdng 3-8. Ap sudt hoi

Vich 1 2 3 4 5 6 7
Nhiét do 1, °C 36,71 | 3645 | 3115 | 30,89 | 3073 | -18.29 | - 18,55
Apsudtp,..Pa | 6177 | 6090 | 4530 | 4464 | 4424 | 121 118

Tinh phdn ap sudi thuee cia hot niede:

- Dong hoi thdm th&u qua két ¢4u bao che:

Pu — P
H

=

a1 VA py. - phan 4p sudt hoi cia khong khi bén ngoai va trong phong;
Po = Py (1= 37,2°C) . @, = 6344 . 83% = 5265,5 Pa = 5265,5.10° MPa
Pra=pe (1=-20"C) . @, = 103.90% =93 Pa
H - trd khdng tham hai clia két ciu bao che:

Plucong dn A — Phuong dn cdch 4m véi 8, = 4 mm
5,
H=3%— . m*hMPa/g
u,

0,02 038 02 0004
=3. 4=

e =0.0356 m’hMPa/g
30 163 7. 5 0, 86

(5265,5 - 93).10° MPa.g ,
0= —— =0,1453 g/m*h
356.10" m*h.MPa _

- Phan 4p sudt thuc cha hoi nirdc rén cde bé mat:

&,
P = P - @ ——= 5265,5 - 0,1453. 09%2 0f=52332Pa

L

8,
P = Py - @ —= 52332 - 0,1453. 0,038 . 10% = 47074 Pa
M. 105

Pu=Po- 0 S = 4707,4 - 0,1453. % . 10°= 4675,1 Pa
v
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5,
Pos = P - 0 —==4675,1 - 0,1453. % 10°=13999.3 Pa

4

8 .
Pre = Prs - © —= = 3999,3 - 0.1453. % . 10°=124,6 Pa
t ,

5

&
P =P -0 ——=124,6 - 0.1453.%. 1082923 Pa

&

Phuong 4n nay khang dat yéu cu Vi p: > Pl Paa @ Pass Pas ™ Page

Plucong dn B — B6 sung 1 16p cach dm & vi trf 2° day 3 mm, tang 1&p cdch 4m lén 5
mm

5, ,
=yl o3 002,038 02 0003 01025 m*hMPasg

w90 105 75 086

_ (5265.5-93)10°
004025

P = 52655 - 0.1285 .(0,02/90). 10° = 52369 Pa
P = 5236,9 - 0.1285 .(0,003/0,86). 10° = 47886 Pa
P = 4788,6 - 0,1285 (0.38/105). 10° = 43236 Pa
P =4323.6 - 0,1285 (0,02/90). 10° = 42950 Pa
Pus = 4295,0 - 0,1285 .(0,005/0.86). 10° = 3547.9 Pa
P = 3547.9 - 0,1285 .(0,02/7,5). 10°= 121,2 Pa

P =121,2-0,1285 (0.02/90). 10°= 92,6 Pa

= 0,1285 g/m*h

Phuong 4n nay khong dat véu cdu vi p ¢ > pig-
Phitong dn C - 6, =4 mm, 8, =5 mm

5 _,002 038 02 0005 0004
H=Y— a3 42y 20
. 90 T105 7.5 086 086

=0,04141 m*hMPa/g

_ (52655 - 93)10°

=0,1249 g/m’h
C.04141

Pee = 5265,5 - 0,1249 . (0,02/90). 10° = 5237,7 Pa
P = 52377 - 0,1249 . (0,004/0,86). 10° = 4656,8 Pa
Pa = 4656,8 - 0,1249 . (0.38/105). 10° = 4204,8 Pa
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Pha=420438 - 0.1249 . (0,02/90). 10°=4177.0 Pa

P =4177.0-0.1249 . ( 0,005/0.86), 10° = 3450.8 P4 s

P = 34508 - 01249 . (0.20/7.5). 10" = 120,2 Pa 4
Por=120.2-0.1249 . (0.02/90). 10°= 92,3 Pa =
Phurong dn dat véu cdu vi p, < prg- 5000
g2 b =~20°C
Phitong én D - Thay d6i vat liéu cich dm &, = 0.1 . 'cé 4000
mm mang polyetylen, 8, = 0.1 mm mang polyetylen
(chi sir dung bitum dé din).
:3.0—;)03 + ?—3’38- + 2—% 2 g:goo?; =0,14206 m*hMPa/g L
= (2635 - 93)10% 0,03641 g/mh i 2000
0,14206 1‘
P = 52655 - 0,03641.(0,02/90). 10°=5257.4 Pa | |
Py = 52574 - 0,03641.(0,0001/0,0018).10° = 3234,6 Pa “i\D 1000
P = 32346 - 0,03641.(0,38/105). 10" = 3102,8 Pa ‘-‘
o= 31028 - 0,03641.(0.02/90). 10 = 3094.7 Pa R
Prs = 30947 - 0,03641.( 0,001/0,0018).10° = 1071,9 Pa 122 345 = :* :
Py = 10719 - 0.03641.(0,20/7,5). 10°=101,0 Pa
p.>= 1010 - 0,03641.(0.02/90). 10" = 92,9 Pa Hinh 3-13. Kél qua tinh toan ap

suat riéng phan hai nudc theo
chiéu day vach p,, - &

p.- - &p suat hoi nudc bao hoa
A - p, v8i chidu dady bitum 4 mm
D - p, vdi chiéu ddy polyetylen
0,iva0,1 mm.

Phuong dn dat yéu cdu vi tat ca phan dp sufil
thue nho hon dp suat bao hod, C6 thé sir dung chuong
trinh 1rén may tinh dé tinh 8., va 8., cho cdc loai
vit liéu khdc nhau. Hinh 3-13 gidi thigu két qua tinh
todn.

Thi du 3-2, Hiy xdc dinh chiéu ddy cdch nhiét cia bubng bao quén lanh ciia kho
lanh.

Gidi: K&t cdu tudmg bao gidng nhu biéu dién trén hinh 3-12 a. Nhiét do bio quin
trong buéng bao quan lanh thay déi tir - | dén 4°C. L4y nhiét do tinh todn 1a 0°C.

Tir bang 3-3 cé k=030 W/mK.
Tir bang 3-7 ¢6 a, =233 W/m'K.

o = 9 Wm’K.
Chiéu ddy cdch nhigt
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0.30 9

5. = 0.047 1 _[ o 0,02+0,38+0,004 1)
@ 233 088 082 03 9

8., = 0,124 m. Chon chiéu ddy cdch nhiét 150 mm.
Hep 1y nhat la sk dung hai 18p cdch nhiét, méi 1dp ddy 50 mm vid mot 16p ddy 25 mm
v&i 18ng chidu ddy 12 125 mm. Nhu vay chiéu ddy cdch ahiét thue t&€ 16n hon chiéu ddy yéu
ciu,

Heé s& truyén nhiét thue 1€ tinh theo (3-1) s€ nhé hon chiit it so véi hé s6 truyén nhiét
yéu cdu, thod man yéu cdu bai todn dé ra.

Thi du 3-3. Xidc dinh chiéu ddy cdch nhiét cda mai kho tanh mot ting tai Ha noi. Két
ciu mdi che theo kiéu mdi biang biéu dién trén hinh 3-9 b. Chiéu ddy va hé s din nhiét clia
cdc ldp vat liéu nhu sau: -

1} L6ép phu ddéng théi 13 16p cdch 4m bang var Héu x4y dung va bitumn:
8, =12mm; A, =03 W/m.K.
2) Lép bétong giang cd ¢t §, = 40 mm: A, = 1,4 W/m K.
3) Lép cdch nhiét dién ddy: 8, = ? mm: A; = 0,2 W/m.K.
Chiéu ddy 8, cén phai tinh. Lép cdch nhiét nay gdm <6 sdi, ddt sét xap.
4} Tam cdch nhiét bang xdp stirdpo, A = 0,047 W/mK
Cho buéng bac quan déng: &, = 100 mm,
Cho budng bae quan lanh: §, = 50 mm.
5) Lép bétong cst thép chiu luc §; = 220 mm: A = 1,5 W/mK.

Gidi:
a} Tinh chiéu day céch nhiér 8, cho buéng bdo qudn dong:
Tra bang k=02 W/mK

o, =233 Wm’K

o, = 7 WimK

1 1 0012 004 005 022 |1
85, =02 —- + + + + +=
0.2 \233 03 11 0047 1,5 7

§,=0,494 m. Chon &, = 0,5 m.

Nhy vay chiéu ddy cdch nhiét cla ca lcrp stirdpo va 1ap dién ddy 14 0,6 m wén méi
budng bao quéan dong.

bj Tinh chiéu ddy cach nhiér 8; cho budng bdo qudn lanh:
Tra bing k=02 Wim'K
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o, = 23,3 W/m'K
C"\Z = 9 mezK

5. =02 1 _[1 +0,012 0,04 005 022 l]
' 0.29

+ + + +
233 03 L1 0047 15 9

8. = 0,403 m. Chon 8, = 0,41 m.

Nhu vy chiéu ddy cach nhiét téng cong cua mdi trén budng bdo qudn lanh la 0,41 m
+ 0,05 m = 0,46 m. Chiéu day mdi clia budng bio quan déng I6n hon ciia budng bao quan
lanh dén 0,60 - 0,46 = 0,14 m. Thuc t&€ ngui ta khoéng lam méi bac nhu vay ma lam méi cé
chiéu ddy gidng nhau. Chiéu ddy 14y bing chiéu ddy [6n nhit da tinh todn duge. Vay 1ép
céch nhiét dién ddy trén budng bdo quan lanh khéng phéi 12 0,41 m ma 12 0,55 m.

Trudmg hop cach nhiét bé tri phia dudi 16p béténg ebt thép chiu lye thi e thé chon
chiéu ddy céch nhiét theo s6 ligu tinh todn. Trdn loal ndy ding cho cdc kho lanh nhd. Cic
14p tir trén xudng nha sau:

1) 16p phh cdch dm bing bitum hay mang polyétylen va cdc loai vat lieu cich dm
khéc;

2) tGp bétong cat thép chiu huc;

3) kop bitum va gidy ddu cach 4m 2 + 5 mm hodc mang polyétylen 0,1 +0,2 mm (xem
thi du 3-1);

4) 1dp céch nhigt bang stirépo;
5) 16p luéi thép va nep 6 vida trit ximang 20 mm.

Luai thép dé 1am c6t cho 16p vira trét. Sau khi ddn céch nhiét va chang lui thép xong
ngudi ta ding nep day thép & 8 hoac nep gb ép ludi thép lén va ding cdc rau bing thép
2 + 3 li dd c6 dinh triéc vao trdn bude va cd dinh nep. Nhur vay céch nhiét vi 16p vira trit
duegre ¢o dinh t6t 1én 1rén,

Thi du 3-4. Xdc dinh chiu ddy cdch nhiét clia nén budng két dong thit trong kho
lanh mot tdng. Nhiét do khéng khi trong budng -30°C. khéng Kkhi luru thong cudng bifc
manh. C4u triic nén buéng biéu dién trén hinh 3-5 a. Chiéu ddy va hé s¢ dén nhiét cOa cdc
Idp vét liéu nhu sau:

- nén nhin bang cdc tim béodng Lt §, = 40 mm; A, = 1,4 W/mK;
- lop betong: 6, = 100 mm: A, = 1.4 W/mK;

- 13p cdch nhiét soi va dat sét x6p §; = ? mm; A, =0,2 W/mK;

- 16p bétong ¢6 sudi dién 8§, = 100 mm;

- 16p cach 4m;

- 16p bétdng dd dam lam kin nén dit.

Khi tinh todn nén ¢4 sudi bing dién, bang nude néng hoac khong khi néng ta chi cén
tinh céc 16p phia trén 16p cé sudi.

94



Trabing 3-6 ¢6 k=021 W/m'K.
Tra bang 3-7 o, = 10,5 W/m'K;
Chidu day cdch nhiét theo yéu cau cla 1dp cdch nhiét:

5, =0a[ L (004,01, L)
’ 0,21 L4 14 105
5,=0913 m.
Chiéu ddy cla 18p cdch nhiét ¢6 thé chon 0,95 hoac 1 m.

Thi du 3-5. X4c dinh chiéu ddy céch nhiét clia rudng ngén giita cic budng bao quédn
lanh.

Gidgi: Cic tubng ngan giita cac budng ¢6 cing nhiét do va do 4m (d day giira bdo quan
lanh va bao quan déng) thudng duge xay dung bing bétdng bot nhu biéu dién trén hinh 3-3
b tai liéu [22].

Tra bang 3-5 ¢6 & = 0.58 W/m’K;

Tra bing 3-7 ¢6 o, = &y = 9 W/m'K;

Heé s6 din nhiét ciia bétdng bot A = 0,15 W/mK;

Chiéu day tuang la:

6m=0J%ﬁ%§—GEQ}

5, =0,225m.
Chon §, =0.25 m. v&i k, = 0,53 W/m“K.

3.3 KHO LANH LAP GHEP

Ngay nay kho lanh lip ghép dugc sir dung rdt réng rai do két cdu don
gian, c6 thé 1ip rip nhanh chéng va khi cdn ¢6 thé thdo ra di chuyén dén dia
diém khédc. Kho lanh l1ap ghép ngay nay rit da dang tir mot vai mét khéi dén
hiang chuc ngan mét khdi, chita duge vai ba tan hang dén hang chuc ngan
t&n. '

Trudc day, kho lanh lip ghép duge sir dung chi yé€u cho nganh thuong
nghiép, nhung ngay nay da dugc sir dung & hau hét cdc nganh kinh t€ khdc
nhau nhu ché€ bién thiy san, sita, bia, rugu vang, nudc giai khat, nha hang,
khdch san, y t&, bénh vién, dugc phidm, thyc phim, rau qua...
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Vé két c4u, kho lanh lap ghép dugc 14p tir cdc tdm panel tiéu chudn (tAm
san, tdm (ran, tim sudn, t4m géc va 14m clra). Cac tam nay ¢d kich thude va
chiéu day tiéu chudn do nha san xuédt quy dinh d€ c6 thé ddp tng dugc nhu
ciu rit da dang vé kich ¢@ ciling nhu nhiét do trong kho ciia cdc nganh kinh
1€ khdc nhau. Hinh 3-14 gi&i thiéu hinh ddng bén ngoai mot kho lanh lip
ghép ciia CHLB Ditc.

7

Hinh 3-14. Hinh dang bén ngoai kho lanh 14p ghép Teledoor (CH LB Dirc).

3.3.1 Yéu cdu dai vdi kho lanh 1ap ghép
Ciing gidn gidng nhir cdc thiét bi lanh thuong nghiép va cdc kho lanh
khéc, kho lanh ldp ghép ¢é nhiing yéu cdu sau:

- Kho cén duge 1dp dat & vi trf thuan tién lam viéc higu qua, dua hang
vao va ldy hang ra nhanh chéng.

- Nén b6 tri ddy ngang bing mit san dé€ c¢6 thé st dung xe ddy bdc x€p
hodc phuong tién co gidi bdc x€p hang. N&u sir dung co gidi cin dam bao tai
trong cia nén.

- Cén c6 gia treo va gid hang phil hop cho cdc hang nang nhu bd nira
con, lgn ca con..

- Cén dy trit dién tich thao tdc, b&c x&p trong kho, tuy nhién khéng dé
mat dién tich bao quan.
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- Chiéu cao it nhat phai dat 2,4 m dé b6 tri gid treo va dan bay hoi thuan
loi.

- Cin phai vé sinh tay rira dé dang, cdc tAm bén trong khong dugc han ri
va phdi ¢é chd thodt nude ma khéng anh hudng dén cdch nhiét. Phai ¢6 du
trit dé ¢6 thé phun nudc tay rira vé sinh dugc, dic biét khi sit dung cho thuc
pham, thit, c4...

- Vach khong duge dong suong (da chiéu day cdch nhiét).

- Kho phai duy tri dugc pham vi nhiét do véu cdu, ngoai ra 1a do 4m va
toc do gié phii hgp cho hang bdo quan. Cin b8 tri sudi mia dong khi nhiét
d6 bén ngoai thap hon nhiét do6 yéu cdu cha kho lanh. Cin b& tri trao déi
khong khi (14y gid tuci) phidt hap cho cic san phim tha.

- Dic biét chud y chéng 4m vao cdch nhiét qua cde khe hé gitra cdc panel
cach nhiét, vi khi bi 4&m vat liéu mat hodc giam kha nang cach nhiét, mdy
lanh phai 1am viéc lién tuc va tiéu t6n dién niang tang. Am r4t dé ngam qua
cdc khe ghép gita cdc panel khi silicon lam kin khe khéng lién tuc hoidc bi
hu hai rach thing...

-~ Cdn dam bao cdc quy tic an toan phong chdy, chita chdy va bao ho lac
déng.

3.3.2 Uu nhugc diém so véi kho lanh truyén théng

- T4t ca cdc chi tiét chia kho lanh 1dp ghép 14 cdc panel tigu chudn ché
tao sdn nén cd thé van chuyén dé dang dén noi lip rdp mot cich nhanh
chong trong mot vai ngay so voi kho truyén théng phai xay dung trong nhiéu
thang, ¢ khi nhiéu nam.

- C6 thé thdo 1ap va di chuyén dén noi méi khi cdn thiét,

- C6 thé 14p dat ngay trong phan xudng c¢6 mai che nhung cin luu ¥ vdi
may lanh ¢6 dan ngung giai nhiét gié thi thé tich phong dat kho khong dugc
nho hon 20 m® cho 1 kW nang sudt lanh chia mdy. Khodng cédch t6i thiéu tir
vdch kho lanh dén cdc tudng Ja 1 m.

- Té hgp lanh khong cdn ¢6 budng mdy ma c6 thé dat & vi trf nio thuan
lgi nhat. Trudng hop mai nha xudng cao cé thé dat mdy lanh ngay trén née
kho, treo canh sudn hoac & phia sau.

- Khong cdn dén vat liéu xay dung trir nén ¢6 con luon dat kho nén céng
viéc xdy dung don gidn hon nhiéu.
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- Cdch nhiét [a polyurethane c6 hé s6 din nhiét thdp.

- Tdm boc ngoai cua panel da dang tir chitl déo dén nhom tam hoac thép
khong ri...

- Nhuge diém co bin |4 gid thinh cao hon khd nhiéu so véi kho lanh

truyén théng (cao hon 3 + 4 lan).

3.2.3 Cau tao kho lanh 13p ghép

Kho lanh tiéu chudn dwoc ldp ghép tir cic tdm tiéu chudn sau:

- Cdc tdm san

- Céc tdm trdn

-4 1dm goéc

- Cidc tdm sudn

- 1 tdm cira (hoac 2 néu c¢6 thém.clra phu dang cira s6 tiét kiém lanh).
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Hinh 3-15. Céc tdm sudn va tdm géc tiéu chudn cling nhu kha nang 1&p ghép
chung thanh céc kho ¢é kich ¢@ khac nhau clia hang Tyler (My).
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Hinh 3-15 gii thiéu cdc tdm sudn va goc tiéu chudn ciing nhiur khi nang
mé& rong kho lip ghép cla hang Tyler clia M1, Cdc tdm cé b6 tri ca cdu khod
cam (cam lock) dé lap ghép. Thudng diung clé 6 canh dé khoa hoac mé& khi
van theo chiéu kim déng hd hodc ngugc lai.

Nhu vay kho nhd nhdt ¢6 dién tich mat bang 14 1,830 x 1,830 = 3,35 m’
va kho lanh 16n nhat 14 9160 = 4270 = 39,1 m®. Chiéu ngang cla kho khong
vugt qud 4270 mm 12 do kich thuée clia 1dm trén va tdm nén.

Vé chiéu cao, doi véi cac budng lanh nho cla M, ngudi ta chon chiéu
cao 2,4 m. Tuy nhién nhiéu hing chon chiéu cao khdc nhau nhu hang Bally
Pesylvania sir dung 3 loai chiéu cao tiéu chudn 12 2,59 m (8'6”); 2.29 m
(7°6™); 1.98 m (6°6”). Hang Tyler chon chiéu cao phii bi bén ngoai la 2,67
m va chiéu cao bén trong 1a 2,35 m.

Ngay nay véi nhu cdu ngay cing cao va da dang cha kho lanh ldp ghép
c& 16n va do cde tign bo vuor bac vé ky thuat nén chiéu dai va rong cia kho
hdu nhu khéng bi han ché, chiéu cao kho c6 thé 1én t8i 12 m. Cdc tam (rdn
dai dén 5 m chua cdn phai dd. Khi dai hon 5 m ngudi ta bé tri dim d& phia
dudi hoac treo bang khung thép han phia trén,

Pen TSm el Dém treo
Tém trén
B$ cén bling 4p suft
Tém hing
Céng tac dén
PALET nén

Tém day Khung nén

Hinh 3-16. K& cdu 1 kho lanh |4p ghép.
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Hinh 3-16 gidi thi¢u k&1 c&u cua kho lanh lap ghép clia cong ty k¥ nghé
Searcfico thudc Seaprodex Thanh phé H6 Chi Minh. Theo Searefico, kich
thude cha panel khong phdi ¢8 dinh (tiéu chuin) ma cé thé thay déi theo yéu
cdu thiét k&, két cdu cing vitng vi }au bén, lién k&t chic chin nho khod cam
lock thiét bi déng géi hién dai gittp cho viéc van chuyén duoc dé dang va an
toan, lap dit nhanh chéng dé dang, chiéu cao panel dén 12 m, chiéu day dén
20 mm thich hgp cho cdc kho cao cé bd trf ké di déng, dip Ung cdc ticu
chuin vé sinh duoc phdm FDA/HACCP.

Cdc tdm ddy duoc thiét k€ dic biét dé khong bi thim nudc 1am hong
cdch nhiét, ¢6 b tri 6ng thodt nudc dé¢ nude dé dang chiy ra ngoai.

3.3.4 Cau tao panel

a. Do day panel va hé sd truyén nhiét

Bang 3-9 gidi thiéu d6 day panel tiéu chuin, h¢ s6 truyén nhiét va linh
vuc ting dung ctia kho lanh:

Bdng 3-9. Dé dédy panel, hé 56 k va linh vuc img dung cia kho lanh

Fuda &0 nhie
grp | Chicudiy | He sGuuyen nhigt K, Linh vue iing dung cia kho
mm W/m'K
I 50 043 Diéu hoa khong kbi & cdc khu vire cong
’ nghiép. nhiét do trong phong 20°C
2 75 03 Kl,m lanh nhiét do duong © dén 5°C
Vidch ngan kho lanh -18°C
3 100 0.2 Kho lanh -18°C |
Vich ngan kho lanh -25°C
4 125 0.18 Kho lanh -20 dén -25°C
Vich ngan kho lanh -35°C
ho lanh -25 dé&n -30°C
5 150 0,15 Kho lanh -25 dén
Vach ngan kho lanh -40°C
6 175 0.13 Kho lanh (phan phdi) dén -35°C
7 200 . 011 Khe lanh dong sau dén -60°C
b. Vit liéu

Vat liéu bé mat phi 2 bén panel 12 vat liéu hodn toan cdch 4m, c6 thé la
nhya, nhom 14 hoac thép 14 cin ¢6 tudi tho ngang véi tudi tho cha kho lanh.
Nhitng vat liéu hay duge sir dung hién nay la:
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- Tén ma méau (color bond steel sheet) day 0,5 mm.
- Tén phi 16p PVC (PVC coated steel sheet) day 0.6 mm va
- Ton inox (Stainless steel sheet) day 0,5 mm.

Cic tdm c6 thé & dang phang nhung ciing ¢6 thé cdn séng dé tang thém
cudmg do cing virng cho panel.

Var 1éiu cich nhiét ]a polyurethane phun. Khéi luong riéng 38 + 40
kg/m*, cudng do chiu nén 0,20 dén 0,29 MPa, ty ¢ dién ddy bot trong panel
95%; chat tao bot 14 R141B khong phé huy 6z6n (chdt tao cti 1a R11).

Chiéu dai 161 da cia panel [a 12 m

Chiéu rong t6i da cia panel 1a 1,2 m

Chiéu rong tiéu chudn 12 300, 600, 900 va 1200 mm
Chiéu day tiéu chuan la 50, 70, 100, 125, 150 va 175 mm.
Phuong phdp l1dp ghép: mong am duong hodc cam lock.

3.3.5 Chi tiét 1ap ghép

a. Khod cam (cam lock)

Hinh 3-17 gidi thiéu nguyén tic cdu tao va hoat dong ctia khod cam. Co
cfiu méc bén trdi ndim @ mép mot panel, chdt ngang ndm & vi tri tuong ing &
mép panel can ghép néi. Khi dat 2 panel canh nhau, ding chia khod (thudng
14 loai khod chim 6 canh) quay theo chiéu kim déng hé 1/4 vong thi méc da
an khop vao chét cua panel ddi dién (quay dén khi chat) thi co cdu cam kéo
chét vé bén trdi si€t chat 2 1dm panel vao véi nhau.

@ — 1l )

Hinh 3-17. Nguyén tac ciau lao va hoat déng cla khoa cam,

b. Méng am duong

Mong am duong thutmg duge sir dung k&t hap véi khod cam dé ting
hiéu qua cdch nhiét. Nguyén tic cdu tao 1a mot canh panel bd tri 16m khe
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con canh tuong (ng cua panel ghép c6 vdu 161 dé an khép hoan toan véi
nhau (xem hinh 3-18), qua dé wdnh duge khe hg & méi ghép panel vai nhau,
vai trdn, nén...
8,10 6.7
[

Hinh 3-18. Méng am duong cho panel.

¢. Cdc chi tiét ldp ghép khdc
Céc chi ti&t 14p ghép khdc duoc biéu dién trén hinh 3-19.

BN 3 X
J 1 .L..
T k D
0
N S
a) Tudng / nén b) Tuong / trdn c) Tran / wing ngan / Trdn
=N 5 — =
]
?5. " ] ) |—U¥H ps
Ry r,
7 I 'Jr =) L1y %,
d) Trén / trén (treo) e) Treo tran f) Tudng / tudng g) Tudng / tudng
trung gian (tAm gdc)

Hinh 3-19. Cac chi tiét |Ap ghep
1. Tan rivé; 2, Thanh nhém hinh L; 3. Thanh nhya profil hinh cung; 4. Miéng che
méi ghép bang thép; 5. Khung d&m thép treo mai; 6. Tam treo; 7. Thanh treo trdn
¢ tangdo; 8. Tam nhya 6p chr T; 9. Tam dém treo; 10. Khoa cam; 11. Nit che
16 khoa cam; 12. Nén béténg kho lanh; 13. Cach nhiét nén kho; 14. Lép cach &m
(bitum + gidy diu); 15, dng théng hoi nén kho; 16. |dp béténg I6t;
17. Thanh thép hinh chit U dinh vi.
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3.3.6 Clra kho lanh

Cita kho lanh ciing 1a mét chi ti€t ¢ nhiéu yéu cdu déc biét:

- Can phii ¢é cach nhiét du day dé mairt ngoai khong bi dong swong;

- Cin phai d6ng md nhe nhang, kin khit;

- Cin phai gi duge lanh, khong dé cho khi néng lot viao va tén thét
lanh khi mé& cira;

- Khod cira va tay ndm phai lam viéc t6t, nhe nhang, khong han ri va
phai mé duge ca phia trong (co cdu chéng bi nhét do vo y);

- Cin phai déng mé& nhe nhang ngay ca khi c6 bang gid déng vao cira.

Thudng ngudi ta bé trl sgi d6t dién dé sudi cira dé phong bang dinh
chit. D€ chdng tén th4t nhiét, nhiéu khi ngudi ta [am cira khé 16n chum léa
161 vao va cdn bé tri thém cira treo & phia trong.

Searefico ché tao ba loai cira buéng lanh 1a: cira lic, cira lha va ctra ¢6
ban 1€ (hinh 3-20), nhung thong dung nhét 14 cira ¢6 ban 1& v&i kiéu ban 1é
ty déng. Khi m& ra cita bi nang 1én theo chidu vit xoén 1&n. Khi tha cira ra,
do sifc nang ctra tu trugt xudng va tu déng lai.

(e lic lviz of bl [

iz fuz

=] | 6
=

=" [ 1 1]

Hinh 3-20. Cla \ac, clra lua va cifa ¢6 ban I€ cla kho lanh l&p ghép.
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Chuong 4
TINH NHIET KHO LANH

4.1 DAl CUONG

Tinh nhiét kho lanh la tinh todn cdc dong nhiét tir moi trudng bén ngoai
di vao kho lanh. Pay chinh 13 dong nhiét t6n thit ma m4y lanh phdié di
cong sndt d¢ thai né trd lai mo6i trudng néng, ddm bao su chénh léch nhiet
do 6n dinh gifta budng lanh vi khong khi bén ngoai.

Muc dich cudi cing cla viéc tinh todn nhiét kho lanh 13 dé xdc dinh
ning sudt lanh cha mdy lanh cdn ldp dar,

Néu kho lanh diing mdy lanh cuc bd (mdi budng Janh hoac mot cum
budng lanh c¢é ciing nhiét do duge bd tri mot mdy lanh riéng) thi tinh toan
timg budng lanh dé chon mdy v thi€t bi phi hop.

Trudng hop kho lanh c¢é chung moét hé théng lanh trung tam thi phai
tinh toin tOn that nhiét cho toan bo kho lanh d€ thi&t k& he thdng lanh phii
hop. Khéi lugng tinh todn ¢ day khd 16n va ngudi ta thudng sir dyng céc
bang biéu t0ng két cdc k&t qua tinh todn dé d& bao quat va tranh nhdm lén.

Dong nhiét t6n that vao kho lanh Q, duge xdc dinh bing biéu thic:

O=0,++0:+0,+ 25, W (4-13
Q, - dong nhiét di qua két cdu bao che clia buéng lanh;
0, - dong nhiét do sdn phdm toa ra trong qu4 trinh xir 1y lanh;
Q. - dong nhiét tir khéng khi bén ngoai do théng gié budng lanh;
0. - dong nhiét tir cdc ngudn khac nhau khi van hanh kho lanh:
Qs - dong nhiét tir san phdm toa ra khi san phdm ho hap (thd) chi ¢ & cdc
kho lanh bdo quan rau qua dic biet hoic trong cac budng lanh bao quin hoa
qua clia kho lanh phan phéi. Ddng nhiét 16n thit @ = ¥0; tai mdt thoi diém
nhat dinh duge goi 1a phu tai nhiét cua thiét bi lanh.
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Dac diém cla cdc dong nhiét 1a ching thay d6i lién tuc theo thai gian,
Q, phu thugc chi y€u vao nhiét do bén ngodi, @, thay déi theo gidr trong
ngay v theo miua frong ndm... ¢, phu thudc vao thtn vu. @, phuy thudc vao
loai hing bdo quan: san pham khong ho hidp va sin phdm séng c¢6 ho hap
(rau, hoa, qua, trimg). @, phu thudc vao quy trinh cong nghé¢ ché bién, bao
quan hang va Qs phu thudc vio bién déi sink hod clia san phdm, "ho hap”.

Niang suat lanh ctta hé théng lanh duge thigt ké theo phu tai nhiét 1dn
nhat Q.. ma 1a ghi nhan duge & mot thdi diém niao d6 trong cé nam,

Nhung cén luu ¥ rang khéng phai Q... bing tong clia cdc phu tai max
thanh phan vi cdc phu tai max thanh phan khéng triing pha v4i nhau vio mot
thoi diém. Hinh 4-1 mo ta so dd tink phu tai cho mdy nén, thi du, tir hai phu
1ai thanh phén:

Q =f(1) =Q0x + U
Phuy tai nhiét clia may nén bing Q tai méi thoi di€m r.

Cén phai chon may nén c6 nang suit lanh bang phu tai nhiét 1én nhat dé
ddp dng moi phu tai & bat ky thai diém nio. e day phai chon Quy = (Qa +
Oulmer- Khong nén chon téng cla nhiét tdi thanh phan 16n nhat Q... +
Qgmare ¥1 D vay 12 qud due thira.

Trugng hop mot mdy lanh phyuc vu cho nhiéu budng thi ¢6 su khdc nhau
gifta phu tai cia méy nén va phu tai cua thidt bi. Ciing diing d6 thi hinh 4-1
va gid s @, la phu tai nhiét cta bubng lanh A va @y 1a cla budng B thi
trong khi phu tai cia mdy nén (@, + Oglma. Phu 1ai cla thi&t bi (dan bay
hoi) budng A 14 Q, .., va budng B la Oy, t6ng phu tai thigt bi s& 12 Q.. +
Ormax-

4.2 DONG NHIET QUA KET CAU BAO CHE Q,

Dong nhiét di qua két cdu bao che duge dinh nghia 1a téng cdc dong
nhiét (8n that qua tudng bao, trin va nén do sit chénh léch nhiét do gita m6i
truong bén ngoai va bén trong kho lanh coéng vdi cdc dong nhiét 1én that do
bifc xa mat troit qua tudng bao va trin.

Qi =0n+ Q@
Q,, - dong nhiét qua tudng bao, tridn va nén do chénh léch nhiét do;

0, - ddng nhiét qua tudng bao va tran do dnh hudng cla bic xa mat troi;
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0,, - dugc x4c dinh tir biéu thic:
O, =kF{r -t;) (4-2)

k. - hé s6 truyén nhiét thuc clia ké1 cau bao che xdc dinh theo chiéu

ddy cdch nhiét thuc;
F - dién tich bé mit cha két cau bao che, m?*;
t, - nhiét 46 moéi trudng bén ngodi, °C;
t, - nhiét do trong bubng lanh, °C.

Dé tinh todn dién tich b& mat tudng bao ngoii ngudi ta sir dung:

a) Kich thude chiéu dai tudng ngoai:

- d&i v4i budbng & canh kho lanh 14y chiéu dai tir gita cdc truc tam;

- 461 v6i buéng goc kho: 1dy chiéu dai tir mép tudng ngoai dén truc tam
tudng ngan.

by Kich thudc
chiéu dii tudng trong
(tudng ngan): tr bé &

N
AT m/

]
'3
mat trong cua tudng I ﬁ;:r n
. . . !
ngoai dén tam tudng | X E
ngan. V- _§ c:
. m ay
c) Chiéan cao > Q.g N E
tudng: tir mat nén dén o, N -~ \ | &
]
st trén ciia Lrd £, ~
mat trén cua tran. % Q; , & \_'I
Dién tich cla tran Thds gian T

vad cha nén dugc xdc
dinh tr chiéu dai va
chidu réng. Chiéu dai
va chiéu rong 1ay tir tam cia c4c tudng ngdn hodc tir bé mat trong cla tudng
ngoai dé€n tam cia tudng ngan.

Hinh 4-1. So d6 tinh phu tai cho may nén.

Nhiét d6 khong khi bén trong budng lanh 14y theo yéu cdu ctia ddu bai,
theo yéu cdu cédng nghé hoic theo muc 2.3.

Nhiét 40 bén ngoai l1a nhiét do trung binh cdng cita nhiét do trung binh
cuc dai thdng néng nhat va nhiét d¢ cuc dai ghi nhan duge trong vong 100
nam gdn day (& day da tinh todn sin va cho & bang 1-1).
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P61 v6i cde wrong ngan md ra hanh lang budng dém... khang cdn xdc
dinh nhiét d¢ bén ngoai. Hi¢u nhiét do gitta hai bén vach 14y dinh hudng
theo 1.5.

Dong nhiét qua san limg tink nhu dong nhiét qua vich ngoai.
Ddng nhiét qua san bé tr{ trén nén dat ¢é sudi xac dinh theo bidu thic:
Qu=kFlt,-1). W (4-3)

t, - nhiét 46 trung binh cla nén khi ¢6 sudi.

N&u nén khong ¢6 sudi, dong nhiét qua san ¢6 thé x4c dinh theo biéu
thirc:

Q1 = 2k F(2, - t;).m, (4-4)

k, - hé s6 truyén nhiét quy udc twong Ung v46i tirng viing nén;
F - dién tich tuong Ung véi tirng vilng nén; -
t, - nhiét do khéng khf bén ngoat, °C; -
t, - nhiét d6 khong khi bén trong budng lanh, °C;

m - he s§ tinh dén su gia tang tuong 461 trd nhiét cua nén khi cé 1dp
cdch nhiét,

Pé tinh todn dong nhiét vio qua sin, ngudi ta chia san ra cdc ving khdc
nhau ¢6 chiéu rong 2 m méi ving tinh tir bé mat tudng bao vio giita budng.

Gid tri clia hé s6 truyén nhiét quy ude k,, W/m’K, 14y theo timg ving la:

- ving rong 2 m doc theo chu vi tudng bao: k, =047,
- viing rong 2 m ti€p theo vé phia tam budng: &, = 0,23,
- ving réng 2 m t€p theo: k,=0,12;
- viing con lai & gitta budng lanh: k, =0,07.

~ Riéng dién tich ciia ving mot rong 2 m cho géc cua tudng bao duge tinh
hai lan, vi duge coi 1a ¢6 dong nhiet di vao tir hai phia: F = 2(a + b) trong
dé a, b 12 hai canh cla bubng lanh.

Heé s¢ m dic trung cho sy tdng trd nhiét cia nén Khi ¢6 16p cach nhiét:

i

m = . (4-5)
141,25 ‘l‘+5~—2—+...+ﬁ '

A Ay A

"
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& - chiéu ddy cha ting 1&p cha két cdu nén, m;
% - hé s6 dan nhiét cua vat liéu, W/mK.

N¢u nén khong ¢6 cdch nhiét thi m = 1.

Bé mat tudng ngoai coa mai kho lanh chiu anh hudng truc tiép cia bic
xa mit trdi thi dong nhiét do bie xa mat trdi duge tinh nhu sau:

O = K F.Ar,, (4-6)
&, - hé s6 truyén nhiét thuc ciaa vach ngoai;
F - dién tich nhan bic xa truc ti€p cua mat troi;
At); - hiéu nhiét do du, ddc trung anh hudng cla birc xa mat troi vao
mia he, °C.

Dong nhiét do bic xa mat troi phy thude vao vi tri cliia kho lanh ndm &

vl do dia 1y nao, hudng clia cdc tudmg ngoai cling nhu dién tich cha nd.

Hi¢n nay chua c6 nhitng nghién ciu vé dong nhiét do birc xa mat troi
d6i véi cdc budng lanh § Viét nam, vi do dia 1y tir 10 dén 25° vi Bic. Trong
tinh todn ¢6 thé 1dy mot s6 gia tri dinh hudng sau day:

- P61 v6i trAn: mau xdm (bétong, ximing hoic 16p phl) 14y Ar,, = 19°C;
mdu sang 1ay 16°C,

- D6i v&i cdc tudng: hiéu nhi¢t do du 1dy dinh huéng theo bang 4-1.

Bdng 4-1. Hié¢u nhiét dé dur phu thudc huiong va tinh chdt bé mdét tuong

Dong | Ta Tay | Do _
Nam Nam | Naw | PO02 | Tay | gi | pie | Bic

1w |20t | 3 Tir 10" dén 30"
Bétong 0 2 4 10 11| 11} 13 7 6 0
Vita thAm mau | 0 1.6 | 3.2 3] 10| 10| 12 5 0
Vi tring 0 1.2 | 24 | 3 7 7 8 4 3 0

" Vdi mdi bubng lanh, ngudi ta chi tinh ddng nhiét do biic xa mat trdi qua
mdi vi qua mot biic tudng ndo dé cé t6n that bitc xa 1dn nhat (thi du ¢é hiéu
nhiét d6 du 16n nhat«(huong Tay) hoic ¢ dién tich 16n nhit), bd qua cdc bé
mit tudng con lai.

Dé&i vdi kho lanh €6 nhitng bubng cin tinh ddng nhiét bic xa cho ting
budng riéng biét. Do két ciu tudng vd mdi cia mdi budng khic nhau, dé
tranh nhdm 1in, nén thanh lap bdng nhu hinh 4-2 dé t6ng hop cdc két qua
tinh toan déng nhiét do bic xa mat troi.
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Th e Vich k. Wim'K F.om? ArL'C 0. W

Hinh 4-2. Bang tdng hagp két qua tinh toan dang nhiét do blc xa mat trdi,

Mbi budng duge xdc dinh dong 1éng thé va sau dé dwa vao bang t6ng
hop. S liéu ndy 1a mot bo phan cua Q, ding dé xdc dinh nhiét 1ai cua thiét
bi vi may nén.

Trong kho lanh ¢é nhi¢u buéng v@i nhi¢t do khdc nhau. Khi tinh nhiét
cho buéng c6 nhi¢t dd cao b tri ngay canh buéng c¢d nhiét do thap hon ta
gdp trudng hop, dong nhiét t6n that 13 am vi nhiét khong truyén vao budng
ma lai truyén tir budng ra ngoai (sang buéng ¢6 nhiét do thdp hon). Trong
trudng hop nay ta 14y tdn that nhiét cha vach bing 0 dé tinh phu tdi nhiét
clia thiét bi va ldy ding gid tri &m d€ tinh phu tai cho mdy nén. Nhu vay dan
bay hoi vdn di dién tich dé 1am lanh buéng trong khi budng bén lanh hon
ngling hoat dong.

4.3 DONG NHIET DO SAN PHAM TOA RA Q,
Dong nhiét do sidn pham tod ra khi xi Iy lanh (gia fanh, két dong, ha
nhiét do tiép trong budng bao quan déng) duge tinh theo biéu thitc:
0, - M(}:,—hz)ﬁ%, kW 4-7)
I\, I, - entanpi chia sin pham trudc va sav khi xir 1y lanh, kJ/kg (bang 4-2);
M - cong sudt budng gia lanh, cong suét budng két dong hodc lugng hang
nhip viao buéng bao quan lanh hodc budng bao quian dong, t/ngay dém;
1000: (24.3600) hé s6 chuyén déi tir t/ngay dém ra don vi kg/s;
Q,, - dong nhiét do san pham toa ra, kW.
Dong nhiét @, c6 thé tinh theo nhitmg s& liéu cu thé do ddu bai cho.
Néu khong, cé thé 14y cac s& lieu dinh hudng nhu sau dé tinh todn:
Khéi lugng haag nhap vao budng bdo quan lanh trong moét ngay dém,
khi tinh phu tai nhi¢t cho may nén:
E, Bm
' T 365
M, - khéi lugng hang nhap vao budng bio quan lanh, t/24h;

= 0,025E, (4-8)

E, - dung tich buéng bao quan lanh, t;
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m - hé¢ s6 nhap hang khong déng déu (d6i vé6i kho lanh phan phéi m = 1,5);

365 - s6 ngay kho lanh nhap hang trong m&t nam;

B - hé s6 quay vong hang, d6i vdi kho lanh phéan phéi 8 =5 + 6 lan/nim.

Bdng 4-2. Entanpi cida sdn phdm phu thuic vio nhiét dé, °C, kjlkg

oot 90 g0 {ag a5 | 20| 8 [ s [ 324 ] o |

Thit bd, gia cm 0 |46 |13.0]222]302(394[57.3[57.3] 988 185.5|232.2]235.5
Thit ciru o |46|12,6{21,8]29.8]|38,5|55.6 740958 179.5{224,0]227.0
Thit lon o |[46]122121,4]289|34.8| 544|733 [ 91,6 |1700]211,8]214.7
Sin phdm phuthit | © | 5.0 |13,8]24.4]33.2 43,1 {62.8| 87.9 [109,6]204.0| 261.0| 264.5
Ci gdy 0 |50|143]248]336|43.5!64.0]88.4 |111,6/212.2|265.8| 269.5
Ci béo o |50!143]244(327]423162.5] 855 |106.2] 199.8|249,0| 2520
Tring o - - -] - [2274[2302}233.8| 2370 2400
M& dong vat o |38{101]17.6(235]293|40.6150.5| 604|916 | 950 | 98.8
Sira nguyén chit 0 |55143|252]327 42,3 |62.8 | 887 [111,2]184.2|317.8]322.8
Sita chua - - - - . - - _ - . 0 0,2
Kem chua - - - - - - _ _ - _ 0 0.8
Phomt twoi - |9a|268|a1.2]53.2]63.7 (85910300 - |192,6(299.1|302,0
Kem o | 7.1 [19.7]34.8]469 62,4 [105,3]178,8221.0| 224.41 227.4 [ 2308
Nho,mo, unh dao | 0 | 7.5 | 206365 | 49,8 |66,5|116,0]202,2|220,0{232,6{ 235.8| 239,5
Qui cic loai 0 |67 [17.2]298|38,5|51.0]829|1390{211,0{267.9{271.7|274,3
SN 2 | 4 o} 12 ] 15|22 |3 ]3] 40
Thit b, giacdm  |238.2]245,5]248,2| 264,5]270,8| 280.4| 296,8| 312.0[329.0| 3450 361 0
Thit cinu 230,0|236,3|249,0|255.3|261.4{271,2| 386,7|310.8| 314,0 | 334,0 349.8
Thit lon 217,81224.01235.8|241,7| 2482 | 256.8| 272.5| 287.7| 301.8 [ 317.8 332.2
Sin phém phy thit | 268.3|274.3|289,2|296,0|302,2| 312.8 | 330,6| 348.0| 366,0| 348,0| 401.0
Ca giy 272.9|280.0|293,9[301.0|308.0|314.4|336.0{353.6| 371,0| 388,0| 406,0
Ci béo 256,0(262.6[277,0(283.0|290,0(300.4| 317,4| 334.4) 3515 369,0 | 385,0
Tring 243,3[249,8|262,4|268.7|274,3| 284.4| 300.0| 316.2| 331,5 | 247,5| 362,7
M& dong vat (01,41106.5|121.4[129.8|138,6| 155.3| 182,8 204.2| 221,4| 240,0 | 253,6
Stanguyea chdt | 326,8|334.4]350,7(358.5|366.0| 378.0| 398,0| 418,0] 437,0| 458,0(477.0
Sira chua 80 [ 159|314 ]394 |473| 590786984 1180 - | -

Kem chita 59 [130[293 | 368444552737 958 {1106 - | -

Phomit twai 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 | 361.4
Nho, mo, anh ddo  |242.9[250.2}264,5|271,8| 278,6]289.6] 307,0|325.5]343.0| 360.5| 387,0
Qui cic loai 274,0|286,7]302.01308,8}317,0| 328,0] 346,5| 365,6 | 384.8| 403.0| 421,0
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Khai lugng hang nhap vao buc‘ing bao quan dong trong mot ngay dém
dung dé x4c dinh phu tai nhiét cho mdy nén:
E,y.Bm
T 365
M, - khéi lugng hang nhip vio budng bao quan ddng, t/24h;
E, - dung tich buéng bao quan dong;

M, =(0,027 = 0,035) E, (4-9)

y - U l¢ nhap hang 6 nhiét d¢ khéng cao hon - 8°C, dua tryc ti€p vao
budng bido quan dong. Trong thdi gian bao quan lugng hang naysé duge ha
nhiét dé dén nhiét do budng.
D6i véi kho lanh phén phéi:
w=0,65+ 0,85
m=25 B=5+6l4dn/nam.

Khéi lugng hing nhap vao budng két dong trong mot ngay dem duge
tinh theo biéu thic:

Mkd = Ei;d (l_‘U)Bm

4-10
365 ( )

(1-y) - ti 1& hang c6 nhiét do cao hon - 8'C, dugc dua vio budng két dong
trude khi dua sang budng bdo quan. Cdc hé s6 B va m lay nhu chi thich &
biéu thitc (4-9).

Khi tinh @, cho phu tai thi€t bi, 1dy khéi lugng hiang nhip trong mot
ngdy dém vao bufng bao quan lanh va budng bio quan déng bang 8% dung
tich buéng né€u dung tich budng nho hon 200t va bang 6% néu dung tich
budng 16n hon 200t

Vi hoa qua ¢& thoi vu, nén d6i véi kho lanh xit 1y va bao quan hoa qua,
khéi lugng hang nhap vao trong mdt ngay dém tinh theo biéu thic:

M = EBm (4-11)
120
M - lugng hang nhap vao trong mdt ngay dém, 1/24h;
E - dung tich kho ianh;
B - hé 58 quay vong hang, B=8 + 10;
m - hé s nhap hang khong déng déu, m = 2 = 2,5;
120 - s6 ngay nhap hang-trong mot nam.
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Theo biéu thic (4-11), M = 10 + 15% dung tich kho lanh. P6&i vé1 kho
lanh trung chuyén cd, khoi lugng hang nhap trong mét ngay dém bang 10%
dung tich buéng.

Pai vét kho lanh cia nha mdy lién hop thit, kh6i lugng hang nhap vao
kKho lanh trong mét ngdy dém bing ¢ong sudt cua nha may lién hop.

Dé xdc dinh duoc entanpi ctia sian phim truée va sau khi xit 1y lanh cdn
phai bi€t duge nhiét d6 cu thé hoic nhiét do trung binh cla san pham trude
va sau khi xir 1y lanh.

Nhi¢t do cha san pham vao kho lanh phu thudc vio loai kho lanh, dic
tinh cla san phdm ciing nhu qua trinh x& 1y lanh. Thi du, hang nhap vio kho
lanh ché bién va bao quan tam thdi cao hon nhigt do clia hang nhap vao kho
lanh phan phdi hodc thuong nghiép...

P6i véi kho lanh phan phéi, nhiét do hing nhap vao 1dy bang 5 + 6°C.
Cic san pham nay duge am lanh ti€p ngay trong budng bio quan. Néu kho
lanh c6 buéng gia lanh so bo thi san phdm duge lam lanh so bo xuéng dén
nhiét do bio qudn & phdng gia lanh so bo va dong nhiét @, khong tinh cho
buéng bao quan lanh. Nhiét dé cla sin phdm chua dugc 1am lanh so bd khi
nhap vao kho lanh bing nhiét d¢ 5 + 8°C thdp hon nhiét dé khong khi méi
rrudng.

Cic san phdm lanh déng, bi néng lén hon - 8°C trén dudng van chuyén
(khoang 15 + 35% téng kho1 luong nhap vao kho lanh) s& duge chuyén vao
budng két dong. O budng két dong nhiét do cia ching duge ha xudng dén
nhiét d¢ bao qudn - 20°C. S6 san phdm c6 nhiét do thdp hon - 8°C (65 + 85%
khéi lugng hing nhap vao kho) s€ dugc dua thang vio budng bdo quan dong,
& day cic hang nay s& duge ha nhiét do xudng dén nhiét do bao quéan - 20°C.
B&i vay, nhiét do cia hang nhap vio budng két dong 14y la - 6°C va hang
nhap vio budng bao quin dong lay tir - 8°C dén - 10°C.

Nhiét do sian phim xu4t ra 1dy bing nhiét do bubng lanh néu thoi gian
bao quan du dai (tir 4 d€n S ngay tro 1én). Nhiét d6 budng bao quan lanh 1y
12 0°C va nhiét do buéng bdo quan dong 14y - 20°C.

Hang thie pham nhap vao mot s kho lanh thuong nghiép nhd ¢ nhiét
do tir - 12 dén - 15°C.

Luong hing xudt ra khoéi kho lanh khéng cén dé tinh phu tai nhidt ma dé
tinh cong suat clia cdc phuong tién van tai.
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EBm
M =——t/nga 4-12
265 gay ( )
265 - 86 ngay xudt hang trong mot nam. Céc hé s6 B va m 14y theo biéu thic
(4-8).

Khi tinh todn dong nhiét do san phdm toa ra, cdn phai luu ¥ mot diéu L&
rat nhiéu san pham dugc bao quan trong bao bi, do dé phai tinh ci tai nhiét
do bao bi toa ra khi lam lanh san phim.

Dong nhiét toa ra tir bao bi:
1000
=M, C 1~ 4-13
sz b b( 1 z)m ( )
M, - khéi lugng bao bi dua vao ciing sdn phdm, t/ngay dém;
C, - nhiét dung riéng cia bao bi;
1000: (24.3600) = 0,0116 - hé s& chuyén déi tir 1/24h sang kg/s:
f, va 1, - nhiét do trudc va sau khi [am lanh cia bao bi, °C.
Khéi lugng bao bl chi€m tdi 10 + 30% kh&i lugng hang, dac bigt bao bi

thuy tinh chi€ém t&i 100%. Bao bi g chi€ém 20% khéi lugng hoa qua (cu
100kg hoa qua can 20 kg bao bi gd).

Nhiét dung riéng ciia bao bi ldy nhv sau:

bao bi g 2,5 kl/kgK:
bia cactong 1,46 kfkgK;
kim loai 0,45 kJ/kgK;
thuy tinh 0,835 ki/kgK.

Trong céc kho lanh thuong nghiép va ddi séng, san phdm chi dugc lam

lanh, do dé dong nhiét @, cé thé tinh todn theo biéu thic:
Q,=00116 (M.C + M,.C,) (t, - 1) (4-14)

M - Xhdi lugng hing nhap kho, t/24 h;

C - nhiét dung riéng clia hang;

M, va C, - khéi lugng va nhiét dung riéng bao bi;

0,0116 - heé s8 chuyén d8i tir t/ngay dém ra kg/s.

Khéi lugng hang M nhap vao kho lanh thuong nghiép va doi séng phu
thudc vao s6 ngay bao quan trong kho. N€u bao quén 1 + 2 ngay Ay M = E

113



dung tich cta kho, bao quén 3 + 4 ngay M = 50% E va néu bao quan tir 5
ngay tro lén M = 30% E.

Nhiét dung riéng chia sin phim 14y theo bang 4-3.

Nhiét do ¢, 1dy bing 5 + 8'C. Nhiét do 1, 1dy bing nhiét do bao quan cla
budng. Trong trudmg hop quang dudng vin chuyén xa, nhiét do san phim
tdng .nhiéu hon, hodc san phdm chwa duge gia lanh thi phai 14y nhiét dé
trong (tng khi nhap vao kho.

Bdng 4-3. Nhiét dung riéng ciia mét s6 sdn phim

San phdm C, KJ/kgK San phém C. kI/kgK
Thiz bod 344 Siza 3,94
Thit lem 298 Ving sita 3.86
Thit ciru 2,89 Kem, siia chua 3,02
Ci gdy 3.62 Phomat 2,10+ 2,52
Ci béo 2.94 Tring 3,35
Hang thue phdm 2,94 =335 Rau qué 3,44 + 3,94
Diu dong vat 2,68 Bia, nudc qua 3,94

4.4 DONG NHIET DO THONG GIO BUONG LANH Q,

Dong nhiét 1én that do théng gié budng lanh chi tinh todn cho cédc
buéng lanh dic biét bdo quin rau hoa qua va cic san pham hé hip. Dong
nhi¢t chi y&u do khong khi néng & bén ngoai dva vao buéng lanh thay thé
cho khong khi lanh trong budng dé dim bao sy ho hdp cha céc sin phim bio
quan.

Dong nhiét @, duge xdc dinh qua biéu thic:
Q=M -hy), (4-15)
M, - luu lugng khong khi cia quat théng gié, m'/s;

“hy, vad I, - entanpi cia khong khi & ngoai va & trong budng, kJ/kg: xac dinh
trén dé thi h-x theo 7 vi @ tuong ing.

Luu lugng quat thong gié M, c6 thé xdc dinh theo biéu thue:

Vap,
243600

V - thé tich buéng bdo quéin cin thong gié, m";

k

ke/s (4-16)
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a - boi s6 tudn hoan hay s6 ldn thay ddi khong khi trong mot ngiy dém,
1an/24 h;

o -~ khéi lugng riéng clha khong khi & nhiét d6 vd do 4m tuong d6i cla
khong khi trong budng bao quan,

Trong cdc kho lanh thuong nghiép va doi séng, cdc budng bao quan rau
hoa qua va phé€ pham duge théng gid.

. Céc budng bao quin hoa qua trang bj quat théng gié hai chiéu dam bao
boi $6 tudn hodn bén 14n thé tich budng trong 24 h.

Cic budng bao quan phé phidm diing quat théi ra ddm bao boi s6 win
hoan 10 14n thé tich budng trong 1 h.

Dong nhiét @ tinh cho tai nhiét clia may nén cling nhu cua thié€t bi.

4.5 CAC DONG NHIET VAN HANH Q,

Céc dong nhigt do van hanh Q, gdm cic dong nhiét do den chi€u sang
Q4. do ngudi 1am viéc trong cdc budng Q,;, do cdc dong co dién Q,, va do
md clta Q,,. Cdc dong nhi¢t do van hanh duge tinh rieng. Téng cla chiing s&
duge tinh vao phu tai nhiét cia mdy néa va thiét bi.

1. Déng nhiét do chi&u sang budng Q,,

Q., duoc tinh theo biéu thitc:

0., = AF. W 4-17)
F - dién tich cha budng, m’;
A - nhiét lugng tod ra khi chi€u sang 1 m’ dién tich budng hay dién tich nén,
W/m?;, d6i v6i bubng bao quin A = 1,2 W/m?* ddi vdi bubng ché bién
A =45 Wim?,
2. Dong nhiét do ngudi tod ra 0.,
Dong nhiét ngudi toa ra xdc dinh theo biéu thic:
Q. =350 W (4-18)
n - s ngudi lam viéc trong budng;
350 - nhiét lugng do mot ngudi thai ra khi lam cong viéc ning nhoc, 350
W/ngudi. '
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S6 ngudsi 1am viéc trong bubng phu thude vido céng nghé gia cong, ché
bi€n, van chuyén, bdc x&p. N&u khong cd sa licu cy thé ¢6 thé 14y cdc s6
lieu dinh hudng sau day theo dién tich buéng. Néu buéng nhé hon 200 m?,
n =2+ 3 ngudi, n€u budng 16n hon 200 m*, n = 3 + 4 ngudi.

3. Dong nhiét do cac déng co dién Q,,

Ddng nhiét do cdc dong co dién lam viéc trong budng lanh (dong ca
quat dan lanh, dong co quat thong gid, dong co cdc mdy mobe gia cong ché
bi¢n, xe nang vin chuyén...) cé thé xic dinh theo biéu thic:

Q. = 1000N, W (4-19a)
N - cong suit clia dong co dién, kW;
1000 - hé s6 chuyén d&i tir kW ra W.

Téng cong sudt clia dong co dién lap dat trong budng lanh l1ay theo thuc
té€ thiét k&. N€u khong cé cédc s6 ligu trén c6 thé 1dy gi4 tri dinh hudng sau
day:

budng bao quén lanh N=1-+4kW,;
budng gia lanh =3+ 8kW,
budng két dong =8+ 16 kW,

Buéng cé dién tich nhd 18y gia tri nhd va budng c6 dién tich 16n Iy gid
tri 1én.

Khi b tri dong co ngoai budng lanh (quat thong gid, quat dan lanh dat-
& ngoai ¢6 &ng gis...) tinh theo biéu thic:

0,=1000. N. n, W (4-19b)
77 - higu sudt dong co.
4. Déng nhiét khi ma cira Q.
Dé tinh todn dong nhiét khi md cira, sit dgng biéu thitc:

Qu=B.F, W (4-20)
B - dong nhiet riéng khi md cita, W/m’;
F - dién tich buéng, m”.

Dong nhiét rieng khi md cira phu thudc vao dién tich budng vi chiéu
cao budng 6 m 14y theo bang 4-4,
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Bdng 4-4. Dong nhiét riéng khi mé cuaq thea chiéu cao
ctia budng la 6 m va dién tich buong

Teén budng B, W/m®, d6i véi F. m*
d&n 50 m? 50 + 150 m? > 150 m*

Gia lanh, trit lanh va

bao quén lanh ¢4 23 12 10
Bio quén lanh 29 15 12
Keét dong 32 15 12
Bao quan déng 22 12 8
Xudt nhap 78 38 20

Dong nhiét B & bing 4-4 cho budng cd chiéu cao 6 m. Néu chiéu cao
budng khic di, B ciing phai 1y khdc di cho phii hop.

Dong nhiét do m¢& cira budng khong chi phu thudc vio tinh chit cia
budng va dién tich budng ma con phu thudc vao su van hanh cua cira. Thg
chuyén mén bic cao van hanh t6t hon ¢6 thé giam ddng k€ dong nhiét do mé
clra, ngay ca viéc bd tri ra vao hgp 1y 1am cho s6 14dn déng m& giam va qua
dé dong nhiet do md cira ciing giam.

Dong nhiét van hanh Q, 1a téng cdc dong nhiét van hanh thanh phén;

Qi=0u+ Q0+ 0ut+ 0y (4-21)

D81 vdi cdc kho lanh thuong nghiép va doi séng, dong nhiét van hanh
Q, c6 thé ldy nhu sau:

- d6i voi cdc bubng bao quan thit, gia cdm, d6 dn chin, m3, sita, rau
qua, c4, d6 u6ng, phé€ pham thyc phdm ldy 11,6 W/m?;

- d6i vdi cdc budng bao quan thitc in ché bién sidn, d6 an, banh keo 1a
29 W/m?.

Trong moét so trudng hop, d6i vdi cdc kho lanh thuong nghiép va dai
sOng ngudi ta tinh gin ding dong nhiét van hanh bing 10 + 40% dong nhiét
qua k€1 cdu bao che Q, va dong nhiét do thong gid Q.:

Q. =(0.1 +0,4) (@, + Q. (4-22)

4.6 DONG NHIET DO HOA QUA HO HAP Q,

Dong nhiét Qg chi xudt hién & cdc kho lanh bdao quan hoa rau qua ho
hdp dang trong qud trinh séng, ddong nhiét Q¢ xdc dinh theo biéu thifc:
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O« =E (0,1q, + 0.9¢,,), W (4-23)
E - dung tich kho lanh;

gn VA Gy, - ddng nhiet 104 ra khi san phdm c6 nhiét dé nhap vao kho lanh va
sau d6 1a ¢6 nhiét o bao quan trong kho lanh, W/t; dugc tra theo bang 4-5.

Doéng nhiét dang nay dugce tinh theo dung tich toan bo clia budng.

4.7 BANG TONG HOP CAC KET QUA TiNH TOAN

DG6i véi nhitng kho lanh nhiéu budng c6é ché do nhiét khac nhau, dé tién
theo rdi va tinh todn, cdc k&t qua nén dua vao bang tdng hop nhu hinh 4-3.

Bdng 4-5. Dong nhiét tod ra khi sdn phdm "'h6 hdp", Wit, & nhiét dé khdc nhau

. . Nhiét dé, °C
Thit ty | Rau hoaqua 5 > 5 5 0
1 Mo 18 27 50 154 199
2 Chanh g 13 20 46 58
3 Cam 11 13 19 56 69
4 BPao 19 22 41 131 181
5 L& xanh 20 27 46 161 178
6 Lé chin 11 2t 41 126 218
7 Téo xanh 19 21 3 92 121
8 Téo chin 11 14 21 58 73
9 | Man 21 35 65 184 232
10 | Nho 9 17 24 49 78
i1 Hanh 20 21 26 31 58
12 Cai bap 33 36 51 121 195
13 | Khoai tay 20 22 24 36 44
14 Cardt 28 34 38 87 135
15 Dura chubt 20 24 34 121 175
16 Salat 38 44 51 188 340
17 Cl cdi do 20 28 34 116 214
18 | Rau spinat 83 19 199 524 900

Nhiét tai cho thiét bi (dan bay hoi hoic dan nudc mudi) & trong
budng duge ghi vao cdt thi€t bi, cOn nhiét tai cho mdy nén sé dugc ghi vao
206t mdy nén.

Thi Nhiét o] o, g, pX¢)
or Buéng d6 [Thi¢t| May | Thiét [ Mdy 0 Thiét| Mdy 0 Thiét | May
: buong bi | nén | bj | nén * | bi [ nén Y] bt [ nén

Bdo quin 1

Bio guan 2

Bdo quéan 3

Hinkh 4-3. Bang t8ng hop két qua tinh nhiét
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Néu cac budng ¢6 nhiét do giéng nhau thi c6 thé bé cot nhiet do budng.
Néu ¢6 nhifu budng ¢é nhig¢t d6 khdc nhau thi phan thanh timg nhém bubng
theo nhiét do vi binh thudng mdy lanh mot ¢dp ehi phuc vu cho mét ché do
nhiét do bay hoi va mdy lanh hai cdp chi c6 hai ch€ d6 nhiét do bay hoi. Tat
nhién ¢6 mét sé trudng hop, mot may nén ¢6 thé phuc vy nhiéu budng véi
cdc ch€ do bay hoi khdc nhau nhung khi dé phai c6 thi€e bi diac biét hd tro,
ngoal ra ngudi ta ¢on phai tinh t6i tinh kinh t€ cta né.

Thong thudng mot kho lanh chi ¢é bdn loat budng vdi ba ché do nhiét
do, d6 1a:

- budng bao quan lanh 0"C

- budng gia lanh 0°C

- buéng bdo quan dong nhiét do tir -18 dén -20°C

- budng két déng nhiét dé tir -30 dén -25°C.

P6i v61 méi nhém bubng c6 nhidt 40 gidng nhau, ngudi ta chon mot
phuong phdp lam lanh budng phl hop vdi nhigt do soi moéi chat phi hop.

4.8 XAC DINH TAI NHIET CHO THIET Bl VA CHO MAY NEN

Tai nhiét cho thiét bi diing dé tinh todn dién tich bé mat trao déi nhiét
can thi€t cho thiét bi bay hoi (dan tuong, dan tran khong khi doi lwu tu
nhién, dan quat d6i luu cudng biic hodc dan lanh nuéc musi). Dé ddm bao
duge nhiét do trong budng d nhiing diéu kién bat Igi nhit, ngudi ta phai tinh
todn tai nhiét cho thiét bj 12 téng cdc tai nhiét thanh phin 6 gid tri cao nhit,
nhu biéu thite (4-1) di néu: :

Q=0,+0:+0:+0,+0s, W
Tat nhién, Q- va Qs chi xuat hién & cdc kho lanh bio quan rau qua hoac
d6i v6i cdc budng bdo quan rau qua trong kho lanh phan phéi.
Tai nhiét cia mdy nén ciing duge tinh todn tir 14t ca cdc tai nhiét thanh
phdn nhung tuy theo tirng loai kho lanh c6 thé chi Idy mét phan téng cla tai

nhiét dé. Toan bd dong nhiét qua cdu tric bao che @, cia kho lanh phan
phdi va kho lanh bao quan dugc tinh cho nhiét tai mdy nén.

D61 véi kho lanh clia nha mdy lién hop thit va cd, theo "Quy chudn thiét
ke cong nghé kho lanh" clia Nga thi nhiét tai cho mdy nén chi 14y 80% Qs
cho cdc kho lanh nhiét dé - 20°C va 60% Q.. cho kho lanh ¢6 nhiét do 0°C.
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Tuy nhién c¢é mot s6 tai liéu lai }dy theo tién chudn nganh céng nghiep
thit "'nnpomaco” nhu sau: dong nhiét @, khong phu thudéc vao nhiét do
bubng lanh 1dy bing 85 + 90% cha gi4 tri cao nhdl d6i vdi kho lanh mot
tdng va 75 + 90% gi4 tri cao nhat d6i véi kho lanh nhiéu tdng.

D61 véi kho lanh cong nghiép cd, cdc s4 liéu thuc t€ da cho khéng khic
nhiéu v&i nhitng s6 liéu dinh huéng cha "Tiéu chuln thi€t k& cong nghé kho
lanh". Tai nhiét mdy nén tinh v&§i 100% gia tri 16n nhit @, d6i vdi kho lanh
trung chuyén & cang va tinh v6i 85% Q,,.,, d6t véi kho lanh ché bién.

Trong gi4o trinh nay, ching ta chi 14y cdc gid tri dinh hudng theo "Tiéu

chudn thi€t k€ c6ng nghé kho lanh” clia Nga dé dé theo dbi cic thi du tinh
toan,

Dong nhiét do san phdm tod ra Q, tinh theo céc biéu thic tit (4-8) dén
(4-11).

Nhiét 1ai cho mdy nén lay 100% Q, di tinh todn duge d6i véi cic kho
lanh thit va cd.

Péi véi kho lanh bao quan hoa qua thi tai nhiét cha y&u roi vao thai
gian thu hoach, cdn thdi gian bdo quan cé thé coi @, = 0. Ddng nhiét @, va
Qs dac trung cho qud trinh béo quédn lanh c4c san phim "hé hip" duge tinh
ddy d@ cho tdi nhiét clia mdy nén.

Nhiét tai clla mdy nén tlr ddong nhiét do van hanh duge tinh bing 50 +
75% gia tri 16n nhat.

Véi nhitng gid tri dinh hudng v€ tai nhiét ctia may nén tir cdc dong nhiét
thanh phdn nhu vay, ta cé thé ghi vao biang téng hop nhiét tdi may nén cho
timg cum budng c¢6 nhiet d¢ giéng nhau.

Khi xdc dinh nang sudt lanh cla mdy nén cdn phai tinh dé€n thoi gian
lam viéc chia thigt bi va cdc tén thit trong cdc thiét bi, dudng &ng cla he
théng lanh, do hiéu nhiét d¢ thuc € gitta budng lanh va nhiét d6 s6i cila m6i
chat hoac giita nhiét d¢ bubdng lanh va nuéc mudi.

Nang sudt lanh cia mdy nén d8i vdi mdi nhdm budng c¢é nhiét do s6i
gidng nhau xdc dinh theo biéu thiic:

k.
Oy = .;bQﬁ , 429

-k - hé 56 lanh tinh dé€n t6n that trén dudng Sng va thiét bi cha hé théng lanh;
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b - hé s6 thai gian lam viéc,

> Oun - 1Ong nhiét 1ai cta may nén d6i véi mot nhiét do bay hoi (1ay ur bang
tong hop).

He s& tinh dén t6n that lanh trén dudng 6ng va trong thi€t bi clia he
théng lanh 1am lanh tryc ti€p phu thudc vao nhiét do bay hoi cua moi chit
lanh trong dan lam lanh khéng khi:

to, °C - 40 - 30 -10
k 1,1 1,07 1,05
Doi véi hé thong lanh gidn ti€p (qua nude mudi) ldy k = 1,12,

Heé s6 thoi gian 1am viéc ngay dém clia cdc kho lanh 16n (du tinh 1a 1am
vi¢c 22 h trong ngay dém) b = 0.9.

He s6 thai gian 1am viéc cua cdc thiét bi lanh shd khong 16n hon 0,7,

Poi v6i cdc kho lanh nhd thuong nghiép va doi séng, nhiét ai thanh
phin clia mdy nén 14y bing 100% tdng cdc dong nhiét thinh phén tinh todn
duge.

Dé usc dodn ning sudt lanh cdn thiét dé chon médy nén c6 thé sir dung
mot vai gid tri dinh hudng sau day:

- dé san xuit mot kg nude d4 cdn 650 kl/kg;

- tG lanh ¢é nhiét do trong th la 5°C c4n 260 W/1 m*;

- qudy hang thuong nghiép 220 W/m chiéu dii qudy;

- ti kinh lanh thuong nghiép 170 W/m chiéu dai qudy;

- kho lanh nhé duéi ting him 100 + 110 W/m® dién tich kho;

- kho lanh nho thuong nghiép va doi s6ng trén mat dat 120 + 130 W/m’
dién tich kho;

- budng bdo quan lanh ctta cdc kho lanh 16n 110 W/m*;
- budng bao quan déng kho lanh 16n 170 W/m?;

- budng két dong 660 W/m’;

- bubng bio quan dong b két dong bd sung 270 W/m?;

(Cédc gid tri trén da 14y ting 10% dé 4p dung cho khi hau Viét nam so
v6i cdc gid tri 14y tir [5] + [9]). '
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4.9 THIi DU TiNH TOAN

Thi du 4-1. Hay tinh déng nhiét qua két cau bao che cia hai budng kho lanh mot
tdng. Céc s6 liéu cling nhur cdch bé tri budng biéu dién trén hinh 4-4.

Giai. Dong nhiét qua cdc két ciu bao che duge tinh todn theo cdc biéu thire(4-2).
(4-3). (4-4) va (4-6) va dugc dua vao bing 16ng hop cic kél qua tinh todn (bang 4-6).
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Hinh 4-4. Cac s8 liéu, cach bé tri budng cho thi du 4-1.

Thi du 4-2. Xéc dinh dong nhiét vao budng bio quan dong cha kho lanh phan phéi.
Budng b tri & gée kho lanh phan phdi dung tich 2000t ¢6 moOt tudmg gidp véi hien 616
(hinh 2-1).

Dién tich buéng 302 m* (22,4 x 12.4 m), chiéu cao dén rdm ngang cia mdi 12 6 m.
Chiéu cao tinh todn cua nrdmg cdch nhiét 1a 7,7 m. Chiéu dai cia wong ngoai budng la
24,88 m va 12.88 m. Dung tich quy uéc cuia budng E = 470t

Nhiét do khong khi wong budng 1, = - 20"C. Khong khi trong buéng déi luu tr nhién,
thiél b bay hoi [a cdc dan dn va dan wong. Kho lanh xay dung tai Ha néi hoat dong
quanh nam,

Gidl:
Kho lanh duge xay dung tai Ha ngi, nhi¢t d¢ bén ngoai ding cho tinh todn 13 1, =
37.2°C.

Ciing nhu thi du trén, & day khong tinh chiéu day cdch nhiét va coi hé s6 truyén nhiét
thuc bang hé s6 truyén nhiél yéu cdu.
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Theo muc 3.2.3 ta ¢ hé s& ruyén nhiét cho cdc¢ ¢ cdu bao che nhu sau;

k. W/m’K
Tudng ngoai 0,21
Mai 0,20
Tudng ngan - 20/ -20°C 0,58
Tudmg ngan - 20°C hanh lang 028
Nén ¢6 sudi 0,21

@) Dong nhiét qua kéi cdu bao che tinh theo cdc biéu thic (4-2), (4-3), (4-4) va (4-6).

Daong nhiét birc xa mat udi 461 vdi rdn ldy Ar, = 19 K. Vi hién 016 hudng Bac nén L4y birc
tudng héi huéng dong vdi Ar,,= 10 K. K&t qua tinh todn t4p hop trong bang 4-7.

Bdng 4-7. Két qud tinh todn Q, ciia thi du 4-2

Bao che LWmPK [ F,om? Ar K o, W
Tudng ngodi phia Bic 0,21 192 572 2306
Tudng ngoai phia Dong 021 100 57,2 1201
{phin do buic xa) 10 210
Tudmg ngéan véi budng -20°C 0,58 188 0 0
Tuémg ngan vdi hanh lang 0,28 96 35 941
Mai 0,20 302 57.2 3455
Mai (phén do bitc xa) 0.20 302 19 | 1148
Nén 0.21 302 23 2459
Téng 3.0, 11720

b} Dong nhiét tit san phdm tinh theo biéu thirc (4-7)

San phdm nhap vio buéng lanh dong trong mdt ngay dém bing 6% dung tich budng;
M =470t. 6% = 28.2 t/ngay dém

Nhiét do san pham nh4p vio budng - 8°C, xuéit khoi buéng - 20°C. Entanpi tuong img

vGi nhiét 40 - 8°C 1a /1, = 39.4 kJ/kg va - 20°C: h, = 0 (bang 4-2).
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Thaoi gian ha nhiét d§, tinh 13 24h.
Dong nhiét toa ra il san phdm theo biéu thite (4-7):

_28,2.39,4.1000.1000

2. 243600

= 12860 W

Chn chd ¥ dén thif nguyén khi tinh todn.
c) Déng nhiér Q; = 0 vi budng bac quan dong khéng c6 théng gié.
d} Dong nhiét do van hanh @, tinh theo cdc bifu thife (4-19) dén (4-21).



0,=AF=12W/m’.302m*>=362 W
Q.= 350n = 350 . 4 nguoi = 1400 W
Q.= 1000N=0W
Qu=BF=8W/m? 302m’=2416 W
Q=362+ 1400+ 0+2416=4178 W

Q. = 0 vi budng duge lam lanh bang cdc dan tudng va dan trdn d6i luu khong khi ty
nhién, khéng cé ddng co quat gié. Déng co cla cdc phuong tién béc df hang coi nhu
khong ding ké nén bd qua.

e} Nhiér tdi ciia thiéi bi:

Om=2Q=11720 + 12860 + 4178 = 28758 W
fi Nhiét 1t mdy nén:

Qun = 100% @, + 60% Q, + 75% @, =22570 W

(Cioing ¢6 thé xdc dinh Quy, tI cdc bidu thic (4-8), (4-9), (4-10) d&i véi cic trudng
hop tuong dng).

Thi du 4-3. X4c dinh dong nhiét tir sin phdm cia budng béo quén hoa qua. Dung
tich budng la 240t ca bi nghra la 200t hoa qua va 40t bao bi g&. Nhiét d¢ hoa qua nhap va
budng phy thuoc vao thoi gian thu hoach. DEi véi tdo vu déng c6 thé 14y nhiét dd nhip vao
budng f, = 20 + 25°C. Khai legng hoa qua nhap vao budng mot ngay 1dy bing 10% dung
tich buéng theo biéu thirc (4-11).

Nhiét dé budng: 0°C.
Gidi:
- L4y nhié1t d6 hoa qua nhap buéng 1& 20"C thi h, = 346,5 kJ/kg. Nhiét do budng 0°C
thi A, = 271,7 kJ/kg (theo bang 4-2), vay:
20(346,5-271,7).1000.1000
= 24.3600
- Hoa qui, duge bao quan trong bi gd. Nhiét lugng do bao bi t0a ra:
4.2500(20-0).1000
=7 24.3600
- Nhiét lugng t6ng do san phdm vé bao bi 104 ra 1a:
Q:=0 + 0= 19600 W

- Hoa qua tod nhiét khi ho hap. Q tod ra do san phdm ho hdp x4c dinh theo biéu thic
{4-23). g, va q,,, x4c dinh cho téo chin & bang 4-5:

Q.=200(0,1.73+0,9.11)=3500 W
& ché do bao quan lau dai khéng trong thai gian thu hoach:
=200, 11 =2200 W

=17300W,

=2300 W
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Thi du 4-4. Xdc dinh ddng nhiét khi théng gié budng bdo quan hoa qua, ¢é kich
thude xay dung: dai 18,4 m, rong 12.4 m, cao (tinh ¢a rdm tran) 7.2 m.

Kho lanh dat & Nha Trang, nhiét do tinh todn cho khéng khi bén ngeai 1, = 36,6'C. do
am tuong d6i @, = 79% (bang 1-1). Nhiét 46 khong khi rong budng 1, = 0°C, 46 4m trong
ddi @, = 90%.

Gidl:
Tra d6 thi #-x (hinh 1-1) 1a c6: 7, = 118 k)/kg
h,=8.5kl/kg

Khéi lugng riéng clia khong khi trong bubng p, = 1,29 m*/kg (tra theo d6 thi i-x hodc
tra bang khéng khi 4m).

Bot s6 tudn hoan coa khong khi g = 3.

Thé tich thong gié cha budng:
V=184.124.72=1643m’

Theo biéu thic (4-16), lwu lugng gié can thiét a:

_1643.3.1,29
24.3600

Ddng nhiét 18n thit do khéng khi néng dura vao theo bi€u thitc (4-15):

0, = MAh =0,0735 (118 - 8,5) = 8,05 kW

=0,0735ms

Thi dy 4-5. Hiy xdc dinh dong nhiét qua nén cdch nhiét cla budng bdo qudn {anh
cla kho lanh tai Ha noi. Budng lanh & gde kho lanh, kich thude dai 24 m, réng 12 m.

Gidi: Vi & goc kho lanh nén budng hai twdmg bao. Dién tich viing rong 2 m thit nhat
doc theo 2 twomg bao & goc kho lanh: 24,2 + 12,2 =72 m™,

Dién tich viing rong 2 m ti€ép theo: 22.2 + 10x 2 =64 m’
Dién tich viing thit 3:20. 2+ 8.2 =56 m’
Dién tich viing con lai: 24 . 12 - {72 + 64 + 56) = 96 m?
Hé s& truyén nhiét quy udc cho timg viing la:

k= 0,47, 0,23; 0,12 va 0.07 W/m’K.
Viy nhiét lvong truyén qua nén cdch nhiét vio budng lanh ia:

G, =(047.72+023.64+0,12.56+0,07.96).(234-0)

0, = 1451 W

trong dé 23.4 la nhiét do nén bing nhiét dé trung binh nim tai Ha néi.
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Chuong 5

SO DO HE THONG LANH CG BAN

5.1 DAl CUONG
5.1.1. S¢ dé va tidu chuan ISO

So d6 hé theng lanh 12 su thé hién don gidn mot hé thong thi€t bj va
dudng Ong cho phép ta c6 thé hinh dung tuang d6i cu thé vé mdy méc, thiét
bi, dung cu va m&i lién hé gifta ching, cu thé 1a cdc dudng dng lién két gitta
chiing.

Tuy theo mitc d yéu cdu cla cong trinh ma ngudi ta ¢é nhimg so do
khic nhau, vi du:

- So do nguyén 1y: (con goi la so d6 qud trinh hay so dé cong nghe)
tuong tng ti€ng Anh, Phip, Nga la: Process flow sheet; Schéma de procédé;
Tenonoruueckas Cxema. So dé nguyén 1y phdi cung cip ddy di cédc thong
tin vé thi&t bi va dudng 6ng n6i gira chiing, thi du (én goi, kich thude, ning
sudt, 16c d¢ vdong quay, dp sudt, nhiét do lam viéc, vat liéu. Hinh 5-1 gidi
thiéu mdt so dé nguyén 1y cla hé théng lanh NH, 2 cdp nén lam lanh phong
true ti€p, nhiét do phong -20°C.

- So do duong dng va dung cu: (con goi 13 so dé P + I hoidc so d6 ty
ddng hod) tuong tng tiéng Anh, Phip, Nga la: Piping instrument flow sheet
(P + I diagram); Schéma P+I; Cxema Tpybonpobogob u npubopob KUII. So
d6 P + [ cho ta thém cdc dic tinh van hanh ty déng cling nhu cdc thiét bi
dung cu ty déng trang bi cho cdc thiét bi cia hé thdng nhu thé nao (hinh
5-2).

- S a6 khéng gian: Bén canh so d6 nguyén 1y mdy va so dé P + [ doi
khi ngudi ta cdn thi€t 1ap so d6 khong gian. So d6 khong gian c6 thé cho ta
thdy rd hon vé cdch b8 tri may va thiét bi, cich lip dit cic dudng 8ng va,
dung cu... trong khong gian cdn thié€t (hinh 5-9, 5-11).
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Ly

Hinh 5-2. 50 dé P + | (dudng 6ng va dung cu) vdi cac théng tin chinh va phu cla

hé thédng may lanh 2 ¢dp nén NH,, binh trung gian khéng ng xoén
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s 1 kg okl K IR DK R NG I

Truyén Truyén Truyén Truyén Van  Truyén Truyén  Truyén Van mét Van mét
dong déng  déng déng diéu dsng déng ddng chiéu chiéu
bing bing bing bing  chinh mang béngap bingap  ndi tharg

nang méto diéntt pitténg  bhng luc chdt Iucchat chung  déng

luong tay cong tac  cong tac
phu nél vaidai  vailo xo
chung trong

D] %'L/\H R A ( R

Van Van Thiét bt TDN Thiét bi Binh TEN 6ng chidm Dan quat
khéa khoa cb dbng chay TEN co TEN &ng
chan khéng khéng ct déng chay cdnh
noi khoa nhau cét nhau
chung  dugce khi
van
hanh

O 6@ @@@@@@

Mo to Mo ta Ma ta

Bom Bom li Bom
noi tam be'lnh truc pnt&ng mang phun noi mdt pha  ba pha
chung rang vit chung

DOBRLBWOE

May Quat ndt

tay May May May

nen noi nén  nén roto nén truc nén ﬂen nén nanroto  chung
chung  turbin lan vit pittdng  vong phun t&m
nudc  (ejector) truot

Hink 5-3. Mét s6 ky hiéu tiéu chudn I1SO:
cia van, thiét b trac ddi nhiét, bom, may nén, métd (déng co)
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Tuy theo yéu ciu cha tung trudng hop nguti ta ¢é thé chi lap so dd
nguyén 1y, so dé P+1 hoac sg d6 khong gian. Khi 14p so d6 nguyén 1y va sa
dé P+I nguoi ta cé thé sir dung cdc ki hiéu tiéu chufin qudc t€ (tiéu chuan
ISO) (xem hinh 5-1 va 5-2), tuy nhién trong mdt s6 trudng hgp ngudi ta co
thé lua chon cic ki hiéu truyén théng (cii) d€ thé hién (hinh 5.6, 5.7, 5.8...).
Khi d6 ¢6 thé biéu dién dugc ca d6 doc dudng &ng, phuong phdp ndi ong
ddy va ¢ng hut tir 6ng gom vé mdy nén lanh...

Hinh 5-3 gidi thiéu mot s6 ki hiéu tiéu chuédn ctia ISO. Céc ki hiéu [SO
ddy d0 duge gidi thicéu trong chuong 12 cha tai lieu [23].

a. Cde so d6 nguyén Iy phai cung cdp ddy dl cdc thong tin co ban va
cdc thong tin phu kém theo.

Cédc thong tin ¢d ban ¢6 thé bao gém:

- Toan bd cdc may va thiét bi cdn thiét cho qué trinh cong nghé va cac
duéng 6ng chinh noi giira ching.

- K¥ hiéu chit vao, chat ra (thi du: san phdm lanh, nudc 1am mét..), ghi
chd.

-Thong s6 cia méi chat lanh va chdt tai lanh.

Cdc thong tin phu c6 thé 1a vé cdc diéu kién ciling nhv d4c tfnh v4n hanh
(c6 thé do thod thudn giita bén chii ddu tr va bén nhén thiu) sau day:

- Dat tén va k¥ hiéu cdc chit trong quy trinh co6ng nghe, ghi chd vé luu
lugng ciing nhur kh6i lugng.

- Cac loai dung cu chil yé&u.
- Céc yéu cdu vé do dém, diéu khién, diéu chinh, an toan, bao vé,
- Céc diéu kién van hanh phu

- Cdc s6 lieu co ban va thong s6 k¥ thuat cia mang thidt bi, cé cho
trong bang riéng kém theo.

b. Cde so 46 P+I: can cung cdp cdc théng tin chinh va phy cling nhu
cdn mo ta duge trang thiét bi cong trinh.

Ciéc thong tin chinh:
- Todn b6 mdy va thiét bi ké ca cdc mdy truyén dong vi cdc dudng Ong

dan cling nhu céc dudng van chuyén, céc dung cu va thist bj an toin.

131



- Kich thuéc danh nghia duong 6ng, dudng kinh, chiéu day, chiéu dai
ong.

- Bi¢u dién cdch nhiét thié€t bi, mdy va dung cu, dudng éng,
- Yéu cdu vé do, diéu khién, diéu chinh va an toan,

- Néu ra céc dai lugng va chi tién k¥ thuat cia mdy, thi€t bi, néu cin
phai théng ké trong mot ban riéng.

Céc thong tin phu (cé thé duge thoa thuin gifa chl ddu tir va nha thau):
- Ghi chd moi chat lanh, chét tai lanh, Jun lrgng, khéi luong ...

- Céc dung cu quan trong trong hé thdéng do kiém, diéu khién, diéu
chinh, an toan,

- Cdc ghi chi va yéu cdu hudng din 1ap dart thiét bi, dudng 6ng, dung
cu, cdch nhiét. N&u cdn, phai thong ké trong mot ban danh sich riéng.

Trén hinh 5-2 ta thiy cdc ky hiéu ty dong hed 1a cdc chir va cdc con s6
trong céc vong tron. D6 cling 1a kv hiéu ty dong hod tiéu chuén I1SO. Cic ky
hiéu nay duge gidi thiéu day du ¢ chuong 12 tai ligu [23]. Cic vong tron cd
dudng kinh khoang 10 mm, nét manh 0,25 mm, né€u khong ¢é gach ngang la
dung cu 1ty dong Iap dat tai chd con ¢é gach ngang 13 chi bdo & trung t1am
diéu khién. Cdc con s& dudi gach ngang 1a chi vi tri & trung tam.

Ciac chit cdi ¢6 cde ¥ nghia khdc nhau, sau day 1a mot s8 ki hiéu thudng
£ap:

PI - dp k€& (Pressure Indicator)

TI - Nhié¢t k€ (Temperature Indicator)

LI - 6ng thiy, mic 1ong k€, bd chi bdo mdc long (Level Indicator)

PC - Rale dp suat (Pressure Controiler)

TC - Role nhiét dg (Temprature Ccatrolier)

L.C - Role mirc long (Level Controller) '

PIC - Role dp sudt va dp ké

TIC - Role nhiét 46 va nhiét k&

LIC - Role mite 16ng kém chi bdo miic 1ong

PDC - Role hi¢u dp (dau} (Pressure Difference Controller)
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P: 1 ig ug dau hit @

Pl 2 k& dau ddy (P )
PAH 3 Khéng ché ap sudt @ A\ /\/
PAH 4 Kh8ng ché dp sust an toan

LI5S  Chithi mix idng

L6 Chl th] mit léng
LAH 7 Khéng ch8 mik ldng max

@
L{L’J

Binh chita '
tudin hoan

I Van phao

ha'ép
Xadw @ Chl diing cho bom pitténg
@ Khi str dung bd khGng ché mikc idng max
khdng can dung van an toan
Bom @ Khéng ché &p suft bAng van an toan
mdl chét Iéng

Dan bay hoi % ( 7 {‘_;_-

kiéu ngép B)

-
—

B4 Van khoa, khdng thé khéa khi van hanh &. é Van an ton

>a Van khéa, cb thé khda khi van hanh “Van dién ti

o Van d®u chinh (8t luu), cb thé khoa khi p Vi 850 phanh
vén hanh v

Hinh 5-4. Thi dy Ung dung trong ky thuat lanh: He théng lanh cap 1 cé van phao
diéu chinh mic 16ng ha ap va bom tudn hoan cho dan bay hoi truc tiép.
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PI1  Apké diu hit
PI2  Apkd dau ady
PAH 3 Khéng cfif 4p sudt
PAH 4 Khéng ché dp sudt
PI5  Ap k& du hit
PI6  Apk§ dau ddy
PAH 7 Khéng ché dp
PAH 8 Khéng chd gp
Le Mhngmk‘{&g
Li10  Muc 1dng ké (Gng
LAH 11 Khéng ché mic |
LAH 12 Khéng ché mic

@ cni ging cho bom pitténg
@ Kni s dung bd khéng ché mic Idng max
1 khdng cAn ding van an 1oan

mél chéit lanh @ BY khéng ché 4p sulit bing van an todn

"

L Lo

) )

B Van khéa, khdng thé khéa khi vén hanh liuri Van an toan

B4 Vankhoa, cothé khdakbivinhanh B4 van @ign 1

o= Van dibu chinh (86t ), co thd khda khl [ Van déng nhanh
vén hinh

Hinh 5-5. Thi dy (g dung trong ky thuat lanh: Hé théng lanh 2 c&p NH,
¢b binh trung gian 6ng xoén, van phao ha ap va bom tudn hoan moi chat lanh
cho dan bay hai truc tiép
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PZA - Khéng ché dp sudt, ngat mach khén cdp va bdo dong (Alarm)
LZA"- Khéng ché miic 1ong max, ngidt mach khin cép va bio dong
LZA" - Khéng ché mic 1ong min, ngét macil khdn c&p v bdo dong
PAH - Khéng ch€ 4p sudt c6 bdo dong, d6ng mach lai bang tay (Hand)

LAH* - Khong ch& mitc 16ng max ¢6 bdo dong, déng mach lai bing
tay...

Hé théng ki hiéu 1wy dong nay duge sir dung rong rii trong nhiéu nganh
khdc nhau tir hod chdt dén khai thdc md, xlr 1y nudc... Hinh 5-4 v 5-5 gidi
thiéu 2 vi du iing dung trong k¥ thuat lanh. May nén 1 cép & hinh 5-4 ¢6 1
dp k€ dudng hit, 1 dp k& dudng ddy, 2 role 4p sudt dé khéng ché 4p sudt cao
déu ¢6 dén bdo hiéu hoac bdo dong khi rale tic dong va 1 role ¢é co clu an
toan chi khi ndo ngudi cong nhan kiém tra va &n lai nit reset (14i cai dat)
cla co cdu an toan thi may nén méi c6 thé hoat déng trds laj. G day, mdy nén
khong ¢6 role hiéu dp ddu. Binh chita cao dp chi ¢6 1 van an toan va 1 6ng
~ thuy (bo chi bdo muic 16ng) LI. Binh chifa tuin hoan ddéng thdi 1 binh tdch
16ng ¢6 1 bé chi bdo mic idng LI va 1 role mitc 16ng dé khéng ché mitc 1ong
max ¢é chitc nang bdo hiéu, bido dong (Alarm) va sau khi tdc dong phai cho
hoat dong lai bing tay (sau khi kiém tra, x{r [ sw ¢6 phai &n niit reset). T4t
ca cdc thi€t bi do kiém va tu dong bdo higu bdo vé duge bd tri & trung tam
diéu khién.

Sau day chiing t6i s& ldn lugt gidi thiéu mot s6 so d6 hé théng lanh co
bin Freon va amoniic chu trinh may lanh nén het. Vi khuén khé cudn sdch
cling nhu it ¢6 ¥ nghia thuc t€ nén cdc¢ chu trinh mdy lanh nén khi, hip thy,
ejector vd cdc so d6 k&t hop nén hoif hdp thu, ejector/ h&p thu, nén hoi/
ejector khong dugc giéi thigu.

5.1.2. Yéu ciu dai v6i so da hé théng lanh

Khi thanh lap, so 46 h¢ théng lanh cin ddp {ing nhiing yéu clu sau:

- Phai ddm bao duy trl duge ch€ do nhiét do di cho trong budng lanh,
vin hanh d& ding, cdn phai du tinh kha ning chuyén mdy va thiét bi dy
phong vao 1am viéc mot cich nhanh chéng, cho phép thay déi cdc diéu kién
lam viéc, dam bao thay thé trong trudng hop ¢é sy ¢ va slra chifa.
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- 'Cdn phai don gian, tién igi cho viéc ldp dat van hanh, bdo dudng,
khong gay chi phi ldn.

- Cdn ¢d s6 lugng dudng ong, chiéu daj dudng 6ng va cdc phu tung,
dung cu Ia it nhat. :

- Pam bdo an toan cho céng nhan van hanh.
- Bdm bdo do tin cay va tudi tho quy dinh cla thiét bi.

- Cén lAp dat sir dung hiéu qua cdc thiét bi we déng bdo higu, diéu chinh,
di¢u khién va bdo vé cho hé théng.

Cdc he théng lanh khéng cdu tao tir cdc t6 hop thudng cé yéu cdu chon
cdc thigt bi va dudng 6ng phit hop s€ gidi thiéu & cdc chuong sau.

5.1.3 Phan loai

So d6 he thong lanh cé thé phan loai theo nhiéu dac diém khic nhau
rhu:

1. Theo nang suat lanh cla hé thong c6 thé phan ra mét cach tuong d6i
hé théng lanh nho, trung binh va 16n.

2. Theo quy cdch sin pham, phuong phdp lap rap c6 thé phan ra dang t8
hgp (t8 ngung tu, 14 bay hoi, mdy nguyén cum...).

3. Theo phuong thitc lam lanh sdn phdm cé thé phan ra hé théng lanh
truc tiép va gidn tiép (xem phdn 1.3).

4. Theo méi chdt c6 thé phan ra hé théng lanh méi chat fredn va
amoniic. Do khdc nhau co ban vé tinh chit nhiét lanh nén cdc hé théng lanh
freon thudng 1am viéc theo cdc chu k¥ héi nhiét, cdp ldng bang van tiét luu
nhiét thco d6 qud nhi¢t ca [ va 2 cdp nén, con cic mdy lanh amonidc ludén
luon phéi c6 binh tich 16ng dé dam bao hoi hiit vé mady nén 12 hoi bao hoa,
dam bdo nhiét d¢ cudi tdm nén thép.

Cing do fre6n 12 moi chat dét tién lai gay 6 nhiém méi trudng (phd huy
ting ozdén vad gay hiéu ung l6ng kinh) nén cidc hé théng lanh fredn 16n
thudng 14 loai gidn 1iép. M6i chét chi tudn hodn tir binh bay hoi 1am lanh
nude hoic nudc mudi, quay vé mdy nén via dugc nén vio thiét bi ngung
nén dé kiém sodt rd ri, Cdc hé théng lanh fredn gidn ti€p vi thé thuong dugc
ché& 1a0 thanh mot (& hgp hoan chinh, chi cdn d&u dién, ndi v6t ngudn nudce
lam mat v hé théng chat tai lanh {2 c6 thé hoat déng duge ngay. Ngay ca
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PZA - Kh&ng ché 4p sudt, ngit mach khén cdp va bdo dong (Alarm)
LZA"- Khéng ché mic 1éng max, ngat mach khan cip va bdo dong
LZA - Kh6ng ché muc 1ong min, ngét mf;lCil khidn cép vi bdo dong
PAH - Khdng ché dp sudt ¢6 bao dong, déng mach lai bing tay (Hand)

LAH" - Khéng ch€ mitc 1ong max cé bdo dong, déng mach lai bing
tay...

He¢ théng ki hiéu ty dong nay duge st dung rong rai trong nhiéu nganh
khdc nhau tir hod chdt dén khat thic md, xU 1¥ nude... Hinh 5-4 vi 5-5 gidi
thiéu 2 vi du @&ng dung trong k¥ thuat lanh. Mdy nén 1 cdp & hinh 5-4 ¢ 1
4p k& dudng hit, | dp k€ dudng ddy, 2 role 4p sudt d€ khéng ché &p sudt cao
déu c6 dén bao hiéu hodc bdo dong khi role tdc dong va 1 role cd co cdu an
toan chi khi nio ngudi cong nhan kiém tra v &n lai nit reset (tdi cai dat)
ctia co cdu an toan thi mdy nén méi c6 thé hoat déng trd lai. O day, mdy nén
khéng ¢6 role higu dp ddu. Binh chia cao dp chi ¢6 1 van an toan va 1 8ng
~ thuy (bo chi bdo muc 16ng) LI. Binh chita tudn hodn dong thoi 12 binh tich
16ng ¢6 1 bo chi bido mide 16ng LI va 1 role mic léng dé khéng ché miic 1ong
max ¢6 chéic nang bdo hiéu, bdo dong (Alarm) va sau khi tdc dong phai cho
hoat dong lai bang tay (sau khi kiém tra, xir ¥ sur ¢6 phai 4n nit reset). Tat
ca cdc thiét bi do kiém va tu dong bdo hiéu bdo vé dugc bé tri & trung tam
diéu khién.

Sau day ching t6i s& 14n lugt gidi thieéu mot s6 so d6 he théng lanh co
bin Freon va amoniic chu trinh mdy lanh nén hoi. Vi khuon khé cu6n sich
ciing nhwr it ¢6 ¥ nghia thue t&€ nén cic chu trinh mdy lanh nén kh{, hdp thuy,
ejector v cde so dé k&t hop nén hoi/ hip thy, ejector/ hip thu, nén hoif
ejector khong dugc gidi thigu.

5.1.2. Yéu ciau ddi véi sd dé hé théng lanh

Khi thanh l4p, so d¢8 hé théng lanh cfn d4p ing nhitg yéu cdu sau:

- Phdi dam bao duy trl duge ché€ d¢ nhiét d¢ di cho trong buéng lanh,
vin hanh d& dang, cdn phai du tinh khd nang chuyén mdy vA thiét bj dy
phong vao 1am viéc mot cich nhanh chéng, cho phép thay ddi cdc diéu kién
lam viéc, dam bao thay thé trong trudng hop ¢6 su c& va sira chita.
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cdc hé thong lanh fredn truc tép ciing hay duge ché tao thanh 6 hgp hoan
chinh d€ ldp dat qua vich hoidc trdn budng lanh giéng nhu may diéu hoi
nhiét d6 clra s6. Khi dé chi cdn cam dién 12 mdy sdn sang hoat dong.

Nguge lai moi chit NH, 14 loai ré tién, dé kiém nén pham vi tng dung
cho cdc heé théng 16n 12 réng rii va da dang hon rét nhiéu, 1t cdc 16 hop hoan
chinh d€ lam lanh chat 13i lanh (kiu gidn ti€p) hodc lam lanh true ti€p
budng dén cdc hé thong lanh vdi hang trim dan bay hoi triee 1i€p cho cdc
kho lanh mot hodc nhidu 1dng.

5. Theo phuong phdp cdp 1ong cho dan bay hoi chia ra loal ¢ bom va
khong bom. Hé théng c¢6 bom L& hé théng tudn hodn méi chdl lanh qua dan
bay hoi nhd bom méi chit long. Ti s6 gifta lugng long cdp trén lugng 16ng
bay hai dugc goi 1a hé s6 tuan hoan. Vi duy, luu lugng bom la 100G I/h, lugng
bay hoi a 400 1/h, vay hé s6 tudn hoan n = . /m, = 1000/400 = 2,5.

6. He thSng khong bom 1a hé théng cdp 1ong do dan bay hoi nhey vao
hiéu 4p sudt ngung tu va bay hoi. Hé thdng khong bom lai duge chia ra hé
cap tryc ti€p cho cic dan nho hiéu dp va hé cdp gidn ti€p qua cot 1ong trong
binh tich ldng dat trén cao (xem muc 6.3.5).

Theo phuong phéip cap 1ong con chia ra hé thdng cdp léng tir trén xudng
vi tir dudi 1én. Ty ting trudng hop cu thé ngudi ta cé thé chon phuong phip
cdp trén xubng hay dudi 1én dé dat hiéu qua trao d6i nhiét cao ciing nhy dac
diém van hanh cla hé théng.

7. Theo phuong phdp phd bang dan lanh chia ra hé théng pha bang bing
dién trd, phd bang bing dan phun nudc hodc phi bang bing hoi néng.

- Phd biang bang di¢n trd 1a phd bang nhd nhiét phdt ra tr day dién trd
bo tri doc theo cdc dan 6ng xodn va khay hitng nude ngung, khi tdéch dan ra
khoi hé théng lanh nh& déng cic van trong dng.

- Phd bang bing dan phun nudce 1a tién hanh phd bing nhd mot 6ng phun
dat phia trén dan bay hai. Nudc cé nhigt do¢ mai trusmg (20 + 30°C) duoc
diing dé lam tan bang déng trén dan va trén khay. Kht ding phuong phédp
nay cin luu ¥ ¢é 8ng phun khéng bi déng bang bit kin cc 16 phun.

- Phd bang bing hoi néng 13 sir dung hoi néng ra 1t ddu mdy nén d¢ pha
bang trén dan bay hoi. Khi sit dung phuong phdp nay can phai c6 thiét bi xu
1y long thodt ra tit dan bay hoi. D61 v6i mdy lanh fredn, ngudi ta 1dp mot
binh tich lanh trén dudng tir dan bay hoi vé clra it mdy nén. Long (va dau)
ra tir dan bay hoi dugce giir lai day va duoc tiét i tir tir vé mdy nén tranh
gay va dap thuy Iuc cho mdy nén.
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D&i v6t hé théng lanh amoniac, 1ong phun ra tir dan bay hoi duge dwua vé
binh chia thu hoi (khi h¢ thong lank lam viéc binh thudng, binh chia thu
héi 12 réng). Sau khi phd bang, 1dng duge ddy vé tram i€t luu hodc binh
chita cao dp nho mdé van véi dudng hoi néng ndi véi binh.

8. Theo d6 cao clia binh tdch 186ng so v4i dan lanh c¢6 thé phan ra he
thong lanh vdi binh tich 1dng dat trén cao va binh tdch 1éng dat dudi thap
Cic hé thong nay chu y&u sir dung cho moi chit amoniic,

Khi binh tdch léong dat trén cao, viéc cung cdp 10ng cho cdc dan 1 nhd
d6 chénh cot long. Long cao 4p duge tiét luu tryc ti€p vao binh tdch long, tir
day long dugc phan phéi cho cdc dan, hoi 4m Y cdc dan lai quay tr& lai
binh, 1dng duge tdch ra dé quay trd lai dan con hoi duge dua vé cdc méy
nén. Mic léng trong binh tach léng duge khéng ch& nh& role mic 16ng (van
phao ha 4p, role két hop van dién tlr dat trén dudng cdp léng ...). Dé dé
phong tai nhiét bdt thudng & dan bay hoi, 1dng phun vé qua nhiéu c6 thé st
dung role bao vé mic long hodc binh chira dy phong. Trong trudng hgp mitc
léng vugt mic cho phép role bdo vé mitc 16ng ngdt mdy nén. Khi ding binh
chia du phong, toan bd long thira s€ tur déng chay xuéng binh chita duy
phong va lai duge dua v€ tram tiét lwu hodc binh chifa cao 4p nhd dp luc cia
hoi néng,

Khi binh tich léng dat dudi thdp, ngudi ta st dung déng thoi v&i binh
chifa dy phong dat phia dusi. Cic dan duge cip long truc ti€p bing van tiét
lru nhiét. N6i chung hoi ra khoi dan khéng phai hoi 4m ma 12 hoi qua nhiét.
Binh tdch ldng & day chi dé dé phong cdc trudng hop tai nhiét batl thudng
cua dan cd phun k&m long. Khi d6 long duge tich ra va chay xufng binh
chita dy phong, con hai dugce hiit vé miy nén.

9. Theo cdp nén cé thé chia 1am hé th8ng lanh 1 cdp nén, 2 cdp nén
hodc nhiu cdp nén. S6 cdp nén phu thudc vao ty sd nén n = p/p,. loai moi
chét sir dung va kiéu loai mdy nén. Ngudi ta phai chuyén sang 2 cdp nén c6
lam mdt trung gian vi 2 1y do chinh la:

- Nhiét d¢ cudi tdm nén khi d6 qud cao lam chdy ddu, hong chi tiét mdy
nén, giam tubi tho va do tin cdy mdy nén,

- Hiéu sudt thé tich giam qud mfic.

Vi hé théng lanh 1 c4p 12 don gidn vé thi€t bi, don giin ca vé van hanh,
bao dudng sira chita nén chi chuyén sang 2 cdp khi dd c6 tinh todn t6i wu vé
mat kinh t& va khi n bang hoac vugt cdc gid tri sam
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- P6i v&i may lanh NH,, may nén piston 1 2 9
- P6i v6i mdy lanh freon, mdy nén piston © = 13
- B4i v&i may lanh NH,, Freon may nén truc vit = > 20.

G day chiing ta thiy ring vdi ciing nhiét do ngung tu, néu st dung
Freon va mdy nén truc vit thi ti s& nén cho phép véi mdy lanh I cép cao hon
va tuong \ng Ia nhiét d6é bay hoi dat duge thidp hon. Chinh vi vay & cdc tiu
ddnh ¢4, khi cdn nhiét do dén -25"C tham chi -30°C ngudi ta vin sir dung
mdy nén 1 cdp v6i may nén truc vit d€ he théng don gidn va gon nhe.

10. Theo sy da dang vé nhi¢t do bay hoi ngudi ta ¢6 thé phan ra hé
théng 1 nhiét d6 bay hoi; hé thdng 2 hay nhiéu nhiét do bay hoi. Trong cdc
x{ nghiép ch€ bién thuc phim, ngudi ta cdn nhidu nhiét d6 bay haoi khdc
nhau d€ duy tri nhiét d6 phong lanh 0°C, phdng bdo quin dong -20°C, lam
nude dd -10°C, phong két dong -40°C... N6i chung v6i mdi nhiét dd bay hoi
cdn mot (hodc mot cym) mdy nén. Tuy nhién tuy timg trudng hop tng dung
cu thé c6 thé 1 may nén phuc vu nhiéu nhiét do bay hai, vi du 1l lanh gia
dinh. Chiing ta s€ di sdu phan tich & cdc phin sau.

5.2 SO DO HE THONG LANH C3 NHO

M4y lanh c@ nho cd nang suat lanh dén 18 kW (15000 kcal/h). Moi chat
lanh chii y€u 1a cdc loai fréon 1am lanh tryc ti€p. Mdy nén lanh goém cdc loat
kin, nira kin va hd. Miy lanh nho s dung chu y&u cho céce tl lanh sinh hoat,
ti va thiét bi lanh thuong nghiép, cac bubng lanh lap ghép va cdc kho lanh
nhd, mdy diéu hod nhiét do. Nhiét do bay hoi tlt + 10°C dén — 45°C, dai khi
— 100°C.

Thiét bi ngung tu c6 thé 14 loai lam mat bing khong khi cudng bic (dan
quat) hodc 1am mat bang nudc (binh ngung), it khi lam mdt bang cdc dan
tudi.

Thiét bi bay hoi thudng 12 cdc loai dan lam lanh khong khi kiéu déi lun
ty nhién hoic cudng bitc. Thi&t bi ti€t lutu thudng 12 van ti€t luu can bing
trong hodc can bing ngodi. Cic mdy lanh nhé nhu th lanh gia dinh va
thuong nghiép sit dung 6ng mao lam b¢ phan ti€t luu.

Hinh 5-6 gidi thiéu so d6 hé thdng lanh fre6n ¢é mdy nén kifu kin, dac
biét hay dugc sir dung cho cac thiét bi lanh thwong nghiép nhu ti lanh, qudy
lanh, td kinh lanh... Hé théng gém mdy nén kin (16c) /, dan ngung quat 2,
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van tiét luu nhiét 5, dan bay
hoi 6 va cdc dung cu va thiét bi
phu. Nhié¢t dé buéng lanh dugce
diéu chinh qua thermostat. Khi
dat nhiét do, thermostat cho tin
hié¢u ngat mach mdy nén va khi
nhiét do 1&én cao vugt mire cho
phép, thermostat lai cho tin
hiéu dé mdy nén hoat dong lai.

_@i

s

Binh thudng ngudi ta con
lip mot van dién tir trudc van
tiét luu dé ngan khong cho méi
chét lanh long dén vé dan bay
hoi khi mdy ngimg hoat déng.
Trude va sau mdy nén déu cé ;
van chan vA trén dudng long Hinh 5-6.
dén van tiét luu va hoi vé may Sd dd hé thdng lanh trén may nén kin:

N S .. . 5 1. May nén kin; 2. Dan ngung quat;
nén con bg tri mot hoi nhigt dé 3. Phin sy loc; 4. Binh chia; 5. Van tit luy

tang hiéu qua lanh. nhiét; 8. Dan bay hdi d&i luu 1y nhién;
) . 7. Bau cam nhiét cda van tiét luu;
Pa s6 cdc h¢ théng loai 8. Thermostat; 9. Khdi ddng tir;
nay c6 role dp suit cao va thip 10. Van dign ti, 11. Mét ga.

dé bao vé mdy nén khi dp sudt qud cao va qué th&p. Né&u 4p suét qud cao role
dp sudt cao ngit mach dién cho mdy nén ngimg hoat dong, va néu 4p sudt
hit qué thadp (anh huong x&u d€n boi tron mdy nén va hiéu qua kinh t€) role
ap sudt thap ngat mach dién cip cho mdy nén.

Mot s6 hé thong diéu chinh nhiét do budng lanh qua role dp sufit thip,
khi dé truée van i€ liru nhat thiét phai ¢é van dién tir. Khi nhiét do trong
budng lanh dat yéu cdu, thermostat ngét dong van dién tir, van dién tlr déng,
ngimg cip long cho dan bay hoi, 4p sudt bay hoi nhanh chéng tut xuéng
dudi muc quy dinh, ra le dp sudl thip ngit mach cadp dién cho mdy nén. Khi
nhiét d6 budng lén qud cao, thermostat néi mach van dién tir, van dién tir mo
cip long cho dan bay hoi, dp sudt bay hoi ting lén, role dp suat thap noi
mach lai cho déng co mdy nén hoat dong.

Hinh 5-7 mé ti hé th6ng lanh nho ding médy nén hés kiéu ®AK ciia Nga.
Hai hé théng & hinh 5-6 va 5-7 chi khéc nhau & kiéu médy nén, con nguyén li
hoat dong gi6ng nhau. Vi viéc bo tri van dién tir trude van tiét luu dam bao
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mdy hoat déng an toan, 6n dinh khoéng ¢6 hién tugng dong moi chét lanh
long & dan bay hai hoac may nén.
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Hinh 5-7. So d& hé théng lanh ding may nén ho:
1. Rale ap suat cao va thap; 2. May nén hd kiéu ®AK (Nga); 3. Phin sdy loc;
4. Van tiét luu nhigt; 5. Dan bay hai; 6, Dan ngung quat; 7. Bong co; 8. Binh chifa;
9. Binh tich 16ng; |- Budng hai hit vé may nén; |l- Budng long cap cho dan bay hai.

Hinh 5-8 gi6i thiéu so d6 hé théng lanh kiéu ho ®B6 cia Nga, moi chat
lanh R12, nang sudt lanh 7 kW (6000 kcal/h).

Hinh 5-9 gidi thiéu sg d6 khong gian cua hé thong lanh AK-®B6 lap dat
cu thé cho buéng lanh. Dé dim bao cho 1dng khoi chdy vé mdy nén va tudn
hoan ddu dé dang, vai sdu dan bay hadi, ngudi ta ¢é thé 4p dung phuong phédp
hén hgp dé lip dit cdc dan bay hoi nghia 12 bon dan cdp long tir trén xudng
va hai dan cdp long tir dudi Ién. Nguyén li hoat dong cta hé théng nhu sau.
Hoi freon R12 sinh ra trong dan bay hoi dugc mdy nén hut vé, nén lén ap,
sufit cao va day vao binh ngung lam mat bang nudc. 0 trong binh ngung, hoi
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freon thai nhiét cho nude, ngung tu lai thanh long. Long freon theo dudng
ong di qua phin say loc vao van tiét lua nhiét, Qua van tiét luu freén long cé
dp suflt thidp va soi trong dan bay hoi & nhiét d¢ thdp, thu nhiét cua moi
truémg lanh. Hoi lai duge mdy nén hit vé, vong tudn hoan kin cua moi chit
lanh duoc khép kin,

Hinh 5-8. Sd dé nguyén li may lanh AK - ®B6:
1. May nén ha; 2. Phin sdy loc ; 3. Binh ngung lam méat bAng nudc; 4. Van diéu chinh nudc
lam mat nhd tin hiéu ap suat diu ddy, 5. Role ap sudl cao va thdp; 6. Dan bay hai tinh;
7. Van tiét luu nhiét; 8. Héi nhiét, 9. Béng co.

Nhiét d¢ trong buéng lanh duge diéu chinh nhd déng ngit mach cla
role 4p sudt thdp (pressostat). Ap sudt ngung tu duge diéu chinh tr dong nha
van diéu chinh nuéc lam mét vao binh ngung tu. Bdo vé 4p.sudt cao clia may
nén nho role dp sudt cao. C6 thé diéu chinh nhiét do buéng lanh chénh nhau
45°C. D& mdy gon nhe va d& t6n vat lieu cho dan lanh, ngdy nay, ngudi ta sir
dung chi yé&u dan lanh cé quat va b tri thém van dién tir nhu hinh 5-10.

Nhirng hé théng lanh nhd nang suit lanh tir 10 dén 14 kW c6 thé ding
dé cdp lanh cho bén bubng lanh cita cdc cira hing thuong nghiép véi nhiét
do khdc nhau trong mdi budng (hinh 5-10). Trong trudng hgp nay tir bang
dung cu, phai ¢6 dudng cap long vi dudng hoi hiit riéng cho timg cum dan
bay hoi cla timg bubng. Trén duong cdp long, trude van ti€t luu cha mbi
cum dan ctia mdi budng ngudi ta ldp mot van dién tir. Thermostat 9 diéu
chinh nhiét d6 budng qua viéc déng md& van dién tir /3. Khi nhiét d6 bubng
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dat d&n muc yéu cdu, thermostat 9 ngit mach van dién tir. Van dién tir dong
ngimg cdp 1ong cho dan bay haoi. Khi nhiét do budng Ién cao qua mic quy

Hinh 5-9. So dd khéng gian may lanh AK-d B8 (chu thich xem hinh 5-8).
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Hinh 5-10. Su 6 nguyén |i may lanh XM-®Y8:
1. May nén; 2. Béng co; 3. Van diéu chinh nudc lam mét; 4. Binh ngung; 5. Rale
&p sudt; 6. Hai nhiét; 7. Phin sdy loc; 8. Van dién tir, 9, Thermostat; 10. Dan lanh finh
PCH-12,5C; 12. Van tiét luu nhidt; 13. Van dién tir, 14. Dan quat.
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dinh, thermostat dong mach van dién tr. Van di¢n tir md, cdp 16ng cho dan
bay hoi. Trudng hop tit cd cac van dién tir déu déng (nghia la khi tit ca cdc
budng déu di lanh) thi 4p sudl phia hdt s& dot ngot giam xudng dudi mite
cho phép, role dp sudl thdp s& tdc dong ngat mach cdp dién cho mdy nén.
May nén ngimg tam viéc. Khi ¢6 mét trong bén budng cén cdp lanh, van
dién tlr buébng d6 mo ra, long tran vao dan, dp suidt hat tang 1én va role ap
suat lai tdc dong d¢ déng mach cho may nén hoat déong 1rés lai.

Nhi¢t do trong budng lanh duge diéu chinh nhd déng ngit mach cia
role 4p sudt thdp (pressostat). Ap suit ngung tu dugc diéu chinh tu doéng nha
van diéu chinh nitde 1am mdt vao binh ngung tu. Bao vé dp suil cao clla miy nén
nh& role 4p suat cao. C6 thé diéu chinh nhiét dé budng lanh chénh nhan 45°C.

Nhitng hé théng lanh nhé nang suat lanh tir 10 dén 14 kW c6 thé ding
dé cdp lanh cho bdn budng lanh cia cdc clra hing thuong nghiép vdi nhiét
do khdc nhau trong méi budng (hinh 6-5). Trong trudng hop nay tit bang
dung cu, phai ¢6 dudng cap long va dudng hai hit riéng cho timg cum dan
bay hoi cla titng budng. Trén dudng cip 16ng, trudc van 1€t tuu cha moi
cum dan cia mbi budng ngudi ta lip mot van dién tir. Thermostat 9 diéu
chinh nhiét do budng qua viéc déng md van dién tir /3. Khi nhi¢t do budng
dat dén mitc yéu ciu, thermostat 9 ngat mach van dién tir. Van dién tir déng
ngimg cap 10ng cho dan bay hoi. Khi nhiét d¢ budng lén cao qud mic quy
dinh, thermostat déng mach van dién tit. Van dién tir md, cip l6éng cho dan
bay hot. Trudng hop 1t ca cdc van dién tir déu déng (nghia la khi tat ca cdc
budng déu di Janh) thi ap sudt phia hir sé dot ngot giam xubéng dudi mic
cho phép, role dp sudt thip sé tic dong ngdt mach cdp dién cho méay nén.
Midy nén ngiung 1am viéc. Khi ¢é mot trong bén buéng cln cap lanh, van
dién tlr buéng d6 ma ra, long tran vio dan, 4p sudt hit tang ién va role 4p
sudt lai tdc dong dé dong mach cho may nén hoat dong trd lai.

Ap suat ngung tu cia moéi chat lanh trong binh ngung cing duge diéu
chinh nh& van diéu chinh nudc. Van diéu chinh ldy tin hiéu dp sudt tir dau
day. Khi dp suat ddu ddy (dp suit ngung tu) qud cao, clra van ty déng m& to
ra cho uurde vao nhiéu hon. Khi 4p suit ddu ddy xudng qud thap, clra van ty
déng khép lai dé nudc vao it hon. Trong nhiéu trudng hop, dé tiét kiém nude
ngudi ta con lap thém mot van dién tir trén dudng cdp nude vao binh ngung.
Van dién tir m& déng thai khi m4y nén hoat dong va déng khi mdy nén nghi.

Trong hoan cinh Viét Nam, viéc cung cap nudc thudng xuyén cho mdy
nén nhiéu khi gap khé khan. Nhiéu co sd may lanh phai sir dung nudc tuan
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hai c¢6 bé nude, thdp lam mdt nude, bom nude va hé thong
un di keém. D6i vdi mot mdy. lanh nho, diéu dé gay tén phi.
éu co s& lanh da chon phuong én ding dan ngung quat (dan
gi6) thay cho binh ngung 1am mdt bang nuéc. Tuy hiéy sudt
ung thiét bi gon nhe hon, phit hgp véi hoan canh Viét Nam

idi thiéu sa dé khong gian cia mdy lanh XMB®YBC-12 14
aung quat. Mdy cdp lanh cho bén budng véi bén nhiét do
nhu truong hgp mo ta trén hinh 5-10. Nguyén tac hoat dong
-10 va 5-11 cling gi6ng nhau.




Cé hai dang t6 hop hay gip nhat 1a 16 mdy nén binh ngung 12 16 hop
lanh hoan chinh lam lanh tryc ti€p va gidn ti€p qua chat 1ai lanh va nudc
mud6i hoac nude. Cdc dang 16 hop dac biét duge st dung khi cdc loai mdy
nén la loai dac chiing nhu.mdy nén truc vit, may nén li tam.

Céc 16 hop lanh truc ti€p thudng 1a cdc loai mdy lanh ding cho mot ho
tiéu thu lanh nhu cdc 18 lanh diing trén 610, tau hoa va 1au thuy lanh. Céc té
hop gidn ti€p diung cho nhiéu h¢ tiéu thu lanh nhu cdc kho lanh hoac heé
théng diéu hoa khong khi.

Hinh 5-12 gi6i thiéu so dé dac trung ctia heé théng lanh dung chat tai
lanh, mdy nén ®B22, ®YY45, ®YY90 clha Nga nang suat lanh 22000,
45000 va 90000 kcal/h véi cdc thiét bi te dong diéu khién, diéu chinh vz bao
vé, moi chit lanh R22.

Hinh 5-12. Hé thdng lanh lam lanh chét tai lanh XM22 (hé thdng lanh gién tiéE}:
1, May nén; 2. Khép ni; 3. Béng cd; 4. Binh ngung; 5. Binh bay hdi; 6. Hai nhiet;
7. Phin say loc; 8. Van tiét luu; 9. Budng lanh; 10. Bom nudc mudi; 11. Role ap suat,
12. B& didu chinh cdp 16ng cho thiét bi bay hai; 13. Van dién tir; 14. Rale higu ap suat dau;
15. Thermostat: 16. Van dién tif budng lanh (xem thém hinh 9.4 dén 9.10).

Nhiét d6 trong budng lanh duge diéu chinh theo cdch thermoestat déng
ngét van dién tr cdp nuéc mudi lanh cho budng lanh. Céc thermostat cung
diéu khién bom nuéc mu6i hoat dong. Khi thermostat cu6i cung ngat mach
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van dién tir thi ngat mach lubn bom, v khi mot thermostat nao dé dong
mach md van dién tir thi cling d6ng thdi déng mach cho bom nude mudi /0.

Su 1am viéc cla mdy nén ciing dugc diéu khién bing thermostat b& trf
trén tram i€t luu va trén 161 ra cha nudc mudi, 14y tin hiéu tir nhiét do nuwée
muéi ra. Khi bom ngimg lam viéc thi mdy nén cfing ngimg 1am viéc, va khi
bom hoat déng trd lai thi mdy nén ciing dugc déng mach dé hoat dong tré
lai.

Maéi chat lanh freon duge cip vao binh bay hoi nhd t6 hop diéu khién
nhiét do hai ti€p diém bédn din vi sai vd van dién tir. Tuy thudc vio do qud
nhiét clia hoi moi chat lanh hit vé mdy nén ma b6 diéu khién déng ngit van
dién tir cdp léng hoic ngimg cdp 16ng cho binh bay hoi. Van tiét luu diéu
khién biing tay & lip dat phia sau van dién ti.

Rale dp sudt cao va thip /7 bdo vé mdy nén khoi 4p sust qud cao phia
ddy va qud thdp phia hit. Trong cdc so dé cé binh bay hoi nuéc mudi, role
dp sudt thdp rdt quan trong bdo vé cho binh bay hoi khéng bi nuéc mudi
déng bang trong cdc 6ng trao d6i nhiét.

Hé théng boi tron clia mdy nén dugc role hiéu 4p sudt ddu /9 kiém tra
va bao vé. N&u hé théng boi tron ¢6 truc tric, 4p sudt ddu khong dép dng
yéu cdu boi tron thigt bj s& tdc déng ngltng mdy nén.

D¢ ti€t kiém nude 1am mdt binh ngung, ngudi ta bd trf van di€u chinh
nugc cung van dién tir. Van diéu chinh nudc ding dé diéu chinh 4p suat
ngung tu va van dién tr d€ déng va mé nude dbng thdi khi mAy nén ngimg
hodc hoat déng trd lai.

" Hinh 5-13 gidi thi¢u sg d6 clia mét he théng lanh mét cdp ding cho
diéu hoa khong khi trén tau thuy do Kuehlautomat Berlin Phic ché tao. Ning
sudt lanh clia mdy @, = 150 kW, nhiét d6 khong khi ra 1a 11°C va nhiét do
ngung tu 12 40°C. M4y nén pittong ] duge trang bi cdc thiét bi bao vé 12 dén
14 nén hoi moi ch4t lanh vao binh ngung 2. Ap suit ngung tu duge gilt 6n
dinh nh® van diéu chinh tr dong nuée 15. N&u ¢é thi€t bj 14p song song cé
thé néi chung dudng tir binh chira ra qua van trén dudng néi /6. Van tiét luu
nhiét can bing ngoai difu chinh viec c4p léng cho din bay hoi. D€ dat duoc
nhiét do én dinh clia khong khi lanh ra ngudi ta st dung bo didu chinh 4p
sudt hit gdm mot van chinh lip trén dudng hit va mot van diéu chinh 14y tin
hiéu nhiét do khong khi ra dé didu chinh 4p su4t hit. Van dién tX 7 mé& khi
mdy nén hoat dong va déng khi mdy nén ngimg hoat dong. Trén so d6 khong
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biéu dién cdc van chan, cde vi tri lap nhiét k&, dp k& chi thj cdc théng s6 1am
viéc, cdc 6ng dan nap va xa, cdc van an toan ciing nhu binh xa khi khéng
ngung cho binh ngung va binh chita ma cong nghé ldp rdp yéu ciu.

Hinh 5-13. Sd d6 méay lanh mét cdp diéu hoa khéng khi
trén tau thuy cla Kuehlautomat Berlin:
1. May nén; 2. Binh ngung 8ng chim; 3. Dan bay hgi; 4. Van tiét luu nhiét can bang ngoai;
5. Bo diéu chinh ap suat hut gém mat van chinh trén dudng hat mot van diéu khién;

6. Binh chia; 7. Van dién tit; 8. Phin loc; 9. Binh tach dau vai thiét bj hdi dau; 10, Phin say;
11. Mat ga véi bo chi thi dé 8m clia ga; 12. Rale ap suat cao va thap; 13. Bé diéu chinh
n&ng suat lanh 1/3, 2/3 Q, bing cach nang clapé hut xilanh; 14. Role ap suét dau;

15. Van didu chinh nudc Wi ddng I3y tin hiéu tir 4p suat ngung tu; 16. Budng ndi véi 18 dy
phong hodic song song; 17. Budng can bing ap sudt; 18. Van chan.

Hinh 5-14 gi6i thiéu so dé don gian ciia mot té hop lanh hai cdp nén,
moi chat lanh 12 NH; cliia nha mdy ché tao thiét bi lanh Halle (Dic). Pay 1a
té hop hoan chinh, khi mua vé chi cdn n6i v6i cdc dan bay hoi 12 mdy c6 thé
hoat déng duge ngay. Té hop ¢6 nang suat lanh tir 65 dén 220 kW & nhiét do
-30°C hoac tir 25 d&n 95 kW & nhiét d6 -45/+35°C.
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Hinh 5-14. So dé dan gian 18 hgp may nén binh ngung NH,, 2 cdp nén (Birc):
‘. May nén ha?p; 2, May nén cao ap; 3. Béng cg, 4. Binh trung gian; 5. Binh ngung;

B. Binh tach I6ng; 7. Van tiét luu ki€u phao ap suil cao; 8. Bam tudn hoan NH, ; 9. Binh
tach dau va thiét bj hoi dau; 10. Phin foc; 11. Radle ap suat ddu; 12. Role ap sudt cao;
13. Van khdi déng; 14. Van dién tir @é diéu chinh n&ng suat lanh; 15. Xa d4u va nap ga;
16. Rale nhiét do tac dong van dién tu dé didu chinh Q,; 17. Van an toan; 18. Role m(rc
16ng déng ngat truc tiép ddng cd may nén,

Hinh 5-15 gidi thiéu so d6é may lanh truc vit clia nha may Kuehlautomat
Berlin ding cho cdc tau ddanh cd Ién, Nang suét lanh O, = 130 kW, nhiét do
501 -40°C, nhiét do ngung tu +36"C, nhiét d6 m6i chat & binh qud lanh tir -15
dén -20"C, nhiét do bay hoi & binh qua lanh -25°C. Nhiét do bay hoi thdp
hon nhiét do moéi chat 1ong qua lanh 14 5 K.

@ ché do lanh binh thudng, moi chat lanh sau khi qua mdy nén sé di vao
binh ngung 2, binh chita 3, dan lanh 4. Nang sudt clia mdy lanh duge diéu
chinh qua binh do nhiét d6 (binh bay hoi phu) 9, va bo diéu chinh nhiét do
di kém /4. O binh do nhiét do 9, c6 b6 trf mot ddu cdm nhiét dé nhan tin
hi¢u nhiét d6 ty l¢ twong Ung v6i dp suat bay hoi. B diéu chinh ba diém nay
diéu khién mot hé van trong hé théng thuy luc diéu chinh nang suat mdy
nén.
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Hinh 5-15. May lanh ¢6 méay nén truc vit ding cho tau danh ca R22 (Bc):
1. May nén truc vit véi cac thist b blo vé nhiét 40 ddu ddy qua cao, 4p suét qua cao va
qua thép (P), hiéu 4p suét ddu AP ~ 0,2 MPa; Binh tach dau/Binh lam mét ddu, OK va cd
cdu héi diu dé bdi tran & 48 va aé tran déu, duong chay tran véi van an toan kiéu 15 xo; 2.
Binh ngung 8ng chim; 3. Binh chifa; 4. Dan lanh quat; 5. Binh qué lanh; 6. Van tiét |uu
nhiét can béng ngoai; 7. B didu chinh 4p suét hat; 8. Van tiét Iuu tay; 8, Binh do nhiét 4o
dé tao ra nhiét db tuong Ung véi 4p sudl hat; 10. Phin loc; 11. Phin sdy; 12, Mt gas cé chi
thi 36 4m;'13. Van dién tir dong khi hé théng ngimg lam viéc; 14. B diéu chinh dién tr.
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Chi khi nhiét do bay hoi tang 1én, nghia l1a cdn phai ting nang sudt lanh
clia may, thi thiét bi tiét luu dp sudt hit 7 bit ddu diéu khién nang tai mdy
nén (cho hit hoi & 4p sudt trung gian). Qua dé 1dng ngung ty & binh trao d6i
nhiét 5 duge qud lanh. Bing cdch nay, nang sudt lanh clia mdy lanh c6 thé
ting 1&n dén 40%.

5.4 SO BO HE THONG LANH CO BAN

Theo muc phén loai, ching t6i s& di sdu gidi thiéu mot s6 so d6 he
thdng lanh €0 ban cho cid moi ch&t NH, va Freon clng nhu cho ca ¢@ nho,
trung binh vi 10n.

5.4.1 Hé théng lanh 1 cdp

Hé théng lanh [ cdp da duge gidi thiéu trén hinh 5-4, M4y nén hit hoi
moi chat tir binh chita tudn holn, nén lén 4p sudt cao dé ddy vao binh ngung
gial nhiét bing nudc. Long ngung chdy xuéng binh chia cao 4p. Qua van.
phao ha dp, 16ng vao binh chia tuda hoan, Nhd van phao ha 4p muc long
trong binh chita tedn hoan dugc gilt khong déi. N&u van phao ha dp bi hong
héc, ngudi ta ¢6 thé skt dung van tiét luru dat phia trén d€ thay th€ tam thoi.
Léng trong binh chita tudn hoan duge bom dén cdc dan. Hén hop 16ng hoi ra
tr dan duge ddy trd lai binh chtta tudn hoan. Hoi dugce hit vé may nén, con
1ong lai dugc bom trd lai dan. Bom dich 14 loai dé hoéng nén cén c6 thém
mot chiéc du phdng. Méi phong lanh déu ¢6 1 role nhiét do TC diéu chinh
nhiét d6 phong. Khi thi€u lanh (chwa di nhiét d4 lanh), TC md& van dién tir
cho 1ong vaao, khi du lanh TC déng van dién tir (& day chi bidu dién cho 1
phong lanh). O day khong biéu di&n binh tdch ddu cho médy nén.

5.4.2 Hé thdng lanh 2 c3p

He théng lanh 2 cdp ciing di duge biéu dién trén hinh 5-5 v cdc hinh
5-1 va 5-2. Hé th6ng lanh 2 cap chi khdc hé th6ng lanh 1 cédp 1a ¢6 thém
mdy nén c&p cao 4p. Phic tap nhat & hinh 5-5 1a binh trung gian. Trong
trudng hop nay ngudi ta vin ding van phao ha 4p d€ khéng ch€ myc long
v&i 1 van 1161 luu du phong. Long duge qud lanh bing 1 6ng néi truc tiép véi
binh chita cao dp. C4p 10ng vao binh chita tudn hoan ciing duge thyc hién
gidng nhu vdi binh trung gian. & binh trung gian cfing c6 thi€t bi bao v& muc
léng max LAH cé bdo dong va phai tdi lap ché€ do 1am viéc bing tay sau khi
rote mifc 16ng tdc dong.
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5.4.3 Sa dé cdp Idng cho dan bay hoi

Hé théng dan lanh bay hoi tryc ti€p 1a bo phan thiét bi truc ti€p thuc
hién viéc cdp lanh cho buéng. Giadi phdp ding cho cum thiét bi nay ¢cé6 ¥
nghia quan trong trong viéc ddm bao su hoat déng binh thudng va hiéu qua
clia toan hé th&ng lanh,

So d6 cum dan lanh cdn ddp Gng cdc yéu cdu sau:

- an toan tuyét d6i cho hé th&ng khéng bi va dap thuy luc khi cdp long
cho hé thong 1am viéc & cdc ch€ do tai nhiét khdc nhau, dic biét khi ddy tai
hodc quad tai; '

- cdp léng déu cho cdc bé mat trao d6i nhiét, dam bao hiéu suit trao ddi
nhiét 12 16n nhat;

- ddm bao phan phdi nhiét d6 déu dan trong bubng;

- ¢6 kha nang ty dong viéc cdp 1ong cho dan;

- thé tich chita méi chdt cliia hé théng din 1a thap nhat d€ trdanh nguy
hiém do méi chat c6 thé gay ra;

- d& dang lép rdp, van hanh, bao dudng va stta chita;

- dé& dang xa ddu, vé sinh, xa bang cho dan;

- ¢Ot 4p thuy tinh khong duge anh hudng d&€n nhiét d¢ soi (hé thong cép
16ng nhd cot 1dng, binh tich 16ng & trén, kho lanh nhiéu tang).

Hinh 5-16 gidi thiéu cdch phén loai so dé cdp léng cho dan bay hoi,
hinh 5-17 giGi thieun ba so d6 cdp léng ¢hi yéu cho dan bay hai truc ti€p. D6
la:

a) cip 16ng nhd do chénh 4p sudt giita phia ddy va phia hit Ap = p, - py;

b) cdp long nhd cdt cdp long H;

¢) c8p 1ong nhd bom tudn hodn;

Céc k&t qua nghién ctru va thuc nghiém cho thdy, hiéu qua trao déi
nhiét cia dan dat cao nhat khi cdp long tir dudi 1én véi didu kién long ngap
trong dan vira phai.

Do ngap 1ong cliia dan duge ddnh gid qua dd qud nhiét clta hoi khi hiit
v€ mdy nén. DO ngap 1ong vita phai ¢6 do qué nhiét hoi hit 6n dinh tir 5 dén
15 K. Néu d¢ qud nhiét qud nhd, dian da duge cdp quéd nhiéu 1dng, nguy co
va dap thuy luc c6 thé xdy ra. Néu dé qué nhiét qua 16n, dan duge cdp qud it
long, mot phdn dan chi ¢6 hoi, hiéu qua trao d6i nhiét kém. Bdi vay, 14t ca
cic so do, déu theo hé théng cdp 10ng tir dudi 1én.
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cho dan bay hoi
va phudng phap

Sd do cap 16ng

Sg dd cd bom
tuan hoan

xa bang
Sd @8 khdéng cé bom
tuan hoan

/\

-NHy: H,, =

min

« Freon: H,

min

- Binh tach I6ng dat trén cao
{cap ldng nhd cét ap H)

- C6 thé ding thém binh
chira du phong

Im
=1.2m

Binh tach ldng d4t dudi thap

(cp 16ng nhd Ap = p, - p.}

- NH,; phéi cé binh chita dyf phong
- Freon: Khéng can binh chita duyf
phéng, thay vao dé 1a binh h&i nhiét va
binh tich 1dng. Néu xa biing bing hai
néng nhat thiét phai cé binh tich idng.

Cap Idng tir dudi lén

Cap léng tir trén xudng

X4 bang bAng nudc
mol truéng (20-30°C)
- Khong cén binh
chta thu héi

- Chij cén ngimng cap
léng cho dan trude
khi phurr nuéc xa
bang

Xa bang bang hdi néng:
phai b8 tri dudng hoi
néng vao ra hop ly &
18ng duge ddy vé binh
chira thu héi t huan Igi.

- NH;: phai ¢6 binh chita
thu hdi

- Freon: hé théng nhé chi
cén binh tich 16ng.

X& bang bang dién trd:
- Khang can binh chira
thu héi

- Chi cén nging cip
Iéng cho dan trudce khi
xa bing

Hinh 5-16. Phan loai so d4 c&p long cho dan bay hoi

va phuong phap xa bang di kem,
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Hinh 5-17. Sag dé cap 1dng cho dan bay hdi:
a) Nha do chénh ap p, - po; b) Nhd cét 16ng H; ¢) Nhd bom tudn hoan.
1. Budng 16ng cao ap; 2. Budng hat vé may nén; 3. Dan bay hdi; 4. Binh tach 16ng;
5. Ong gop ciia bd phan phan phéi 1dng; 6. Bom tudn hoan; 7. Van tiét luu,

Tir binh chita cao 4p, 1ong theo 6ng / dé&n tram tiét Iwu. Do chénh léch
4p sudt gitra hai phia ddy va phia hdt Ap = 10 + 13 bar, long duge phun vao
dan 3 (hinh 5-17a), dii cho dan duge dit & cdc vi tri khdc nhau trong budng
lanh hay trong kho lanh nhiéu tdng. Hoi sinh ra & dan bay hoi sé theo dudng
2 vé mdy nén, Trudng hop chi ¢6 mot mdy nén va mot s6 dan lanh han ché
¢6 thé sir dung phuong phdp cidp long ndy. Mdi dan lanh c6 mot van tiét luu
va ¢4 thé ty dong hod viéc cdp 16ng nhd tin hidu qud nhiét cla hoi hit vé
mdy nén. Ciing ¢6 thé sir dung phuong phép tu dong khdc theo tin hi¢u qud
nhiét.

Néu cip long theo phuong ‘phdp 2 (hinh 5-17b) thi 16ng duge tiét luu
truc 1i€p vao binh tdch long. Long s& ty chdy vio bo phan phéi va chdy vio
céc dan lanh. Hoi tao thanh trong dan sé kéo theo mot phédn long chdy trd lai
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binh tdch 16ng. Phin hoi duge hit vé may nén theo dudng 2, phdn long sé
roi xuéng ddy binh va chdy ud lai dan lanh. P& dam bao 1dng phan phdi ot
trong dan, binh tdch long phai dat cao hon dan cao nhat tit 3 dén 5 m. So do
nay thudng duge goi la so dd ¢6 binh tdch long dat trén cao.

So dé nay ¢6 nhuoe diém 14 khi tai nhiét thi€t bj 16n, 16ng cuén theo hoi
lon cé thé gay va dap thuy luc cho may nén. D€ khic phuc nhugc diém nay
can phai bg tr{ binh cha dy phong va ndi mot Sng xa tran tir binh tich long
1&i binh chita du phong.

Nhuge diém khéc cla so d6 nay 1a néu cot long qud cao s& dnh hudng
dén nhiét d9 bay hoi. Diéu nay d& nhan ra & pham vi nhiét do thap.

D61 véi he thong lanh 16n ¢6 nhiéu ho tieu thu lanh (nhiéu dan), phvong
phdp cap long & hinh 5-17a, b déu t6 ra ¢ nhiéu nhuge diém. Nhuge diém
quan trong 1a phan phéi long khong déu cho cdc dan. Khi dé ngudi ta phai
stt dung so d6 ¢6 bom tudn hoan (hinh 5-17¢).

Sau khi di qua van tiét Iwru long vao binh tdch Idng, sau d6 duge bom
tuén hoan hit va ddy vao 6ng phan ph6i cho cic dan lanh. Hoi sinh ra & dan
bay hoi kéo theo mot phin 16ng quay trd lai binh tach ldng. O binh téch
10ng, hai theo duding 2 vé may nén cdn long theo bom 6 quay trd lai cdce dan
lanh.

Trong s dé ndy, binh tich léng dit & phia dudi cdc dan bay hoi, & ngay
trong gian may va thiét bi. Bom dit thdp hon binh tach long it nhdt 1,5 + 3
m dé dim bdo tudn hoin dugc moi chat tong. D€ dé phong cot 1dng qua nhd,
hoi ¢6 thé lot vio bom lam gidn doan sy hoat dong clia bom ngudi ta b6 tri
thiét bi tach hoi 7 trude bom.

Uu diém ciia hé théng cé bom tudn hoan i :

- 1dng luu dong trong dan véi téc do 1ém, tat ca bé mit din duge tham
udt 1am cho hiéu qua trao d6i nhiét ting;

- phan phé6i 16ng cho céc dan déng déu hon;

- giam hién tugng phun hoi va 16ng tit dan khi tai nhiét cia dan tang dot
ngot.

Nhuoc diém ciia né 13 thém bom va tiéu tén thém nang Iugng cho bom.
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5.4.4 So do binh tach long dat trén cao

Hinh 5-18 gi6i thiéu so d6 binh tach long dat trén cao don gian khong
¢6 binh chita du phong va c6 binh chita du phong. Do nhitng nhuge diém da
néu nén so dd nay chi sir dung han ché cho cédc kho lanh dén 600 tdn.
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Hinh 5-18. So dé binh tach 10ng dat trén cao cb va khang cb binh chifa du phéng
1. Binh tach Iong; 2. Rale mifc I6ng khéng ché mirc Iéng trong binh;
3. Rale mlce 1ong max trong binh; 4. Dan lanh; 5. Role nhiét d6; 6. Van dién i ;
7, 8. Binh chifa du phéng; 9. Ong thuy (bé chi bao mic 13ng): 10. Phin loc;
11. Ong chay tudn hoan; 12. Ong can bng hai (xem thém [22])

@ day, b6 trf 1ong i€t luu trye tiép vao binh téch long. Mic 1ong duge
khéng ché nhd role muce 1ong (cé thé ding van phao ha dp). Long tu chay tir
binh tdch long vio dan bay hoi,
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Truomg hop tai nhiét cna dan lanh tang dot ngot, dé bao vé mdy nén
khong hut phai long khi binh bi ngap long, ngudi ta bo i role muc long3,
ngit mach mdy nén. O cdc hé théng 16n ¢ thé bé tri thém binh chia du
phong, khi miic long tang, long chdy tran v€ binh chita du phong (luén phai
¢6 2 binh thay nhau 1am viéc, 1 lam viéc, 1 ddy long vé binh chia cao 4p). O
diéu kién lam viéc binh thudng, binh chira du phong réng. Néu mic long ¢ |
binh chia dat muc tiéu chudn ngudi ta chuyén binh kia lam viéc con long
trong binh ddy s& dung hoi cao dp tir mdy nén ddy vé binh chia cao ap, doi
khi ddy qua van ti€t Juu tré lai binh tdch long.

Nhuoc di€ém co ban cua so dé nay la binh tach 16ng phai dat cao trén tal
ca cdc thiét bi khic, khé khan cho viéc theo dai, dic biét d6i vai kho lanh
nhiéu tdng.

5.4.5 S¢ dd binh tach 1dng dit dusi thap véi binh chira du phéng

Tir binh chifa cao ap

> L

| gie[@]] e

- 7

@
r_
4 Hoi nong 1ir MN

11r5'1 *

V& BCCA hoac
tram tiét luu
Hinh 5-19. So d8 binh tach 16ng dat dudi thap vai binh chifa du phong.
1. Van dién tir; 2. Van tiét lvu nhiét; 3. Dan bay hdi; 4. Binh tach long;
5. Rale mifc 16ng bao vé; 5°. Binh chirfa du phong; 6. Ong chay tran;
7. Gng can bang hal (xem thém [22)),
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Dé khac phuc nhuge diém trén, ngudti ta sir dung so dé binh tdch long
dat dudi thdp. D61 vai moi chit NH,, so d6 nay bat budc phai ¢6 binh chira
du phong (hinh 5-19). Déi véi freon, ngudi ta chi can bé tri binh tich 1ong
dat phia sau dan lanh.

Céin luu ¥ trong sa d6 nay: van ti€t luu cho cdc dan bay hai la van tiét
luu nhiét, ¢6 d6 qud nhiét S + 15 K. Binh tich 1ong ludn git mifc 16ng ngang
véi 6ng chdy tran dam bdo do quéd nhiét hoi hit v& mdy nén khong qud cao
(dac biét d6i véi NH,). Hoat dong cta binh chita du phong gidng nhu so dé
binh tdch léng trén cao.

5.4.6 So do xa bang véi binh chira thu hoi

Hé théng amonidc x4 bang bing hoi ndng bit budc phai c6 binh chira
thu héi. Hinh 5-20 gidi thiéu so dé nguyén 1y hé théng dan bay hoi véi binh
chira thu hoéi.

Ka—? i BOCA ---—"/U
Tu BECA 174 :|’],I @ I l #’,1“
@ @ 2 iy A
AR il B [T
) c = 3
IR 13”‘

== i
- Wi bink tach kng
Wil berihy fach long
Hesl ndng i MH S
ﬁ -
r
Ve BCCA E
Wi BCCA
a) h)

Hinh 5-20. So dd xa bang vdi binh chifa thu héi:
1, 2, 3, 4. Hé van dién tir didu khién xa bang; 5. Van dién tir diéu chinh nhiét dd phong;
6. Van tiét luu nhiét; 7. Binh chifa thu héi; 8. Dan bay hdi cdp 1ong tif trén xuéng (a); 9. Dan
bay hai cap 18ng tir dudi 1&én (b); Ghi chu: & day chi vé dudng xa bang cho 1 dan dé da éi.

Khi x& bang, déng van dién tir 1 va 2 sau dé mé& van dién tir 3 va 4. Hoi
néng tir ddu diy mdy nén di vio dan, trong qué trinh xa bang, long bi ddy
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vao binh chita thu hoi. K&t thic qud trinh xa bing, van dién tir 3 vi 4 déng
lai, van 1 va 2 m& ra d€ quay vé chu ky 1am lanh. Viéc x4 bang dugc tién
hanh cho timg dan mot. Khi bink chita thu héi dat mic 1dng tiéu chuan,
ngudi ta khod van thu hdi, md van tay hoi ndng tir ddu ddy vé tram tiét lwu.

5.4.7. So db c6 bom tuén hoan

So d6 c6 bom tudn hoan di dugc gidi thiéu trén hinh 5-1 dén 5-4 va
hinh 5-17c va 5-21. Sg d8 ¢é bom ngay cang duge (ng dung rong rii, dac
biét cho céc kho lanh 16n lam lanh trie ti€p ¢6 nhiéu dan bay hoi. So vdi sg
d6 khong bom, so d6 ndy c¢6 thém binh chia tudn hoan. So dé hé thdng lanh
¢6 bom cé thé chia ra mot s6 loai sau:

- S0 d6 ¢6 binh chita tuén hoan dit ndm ngang,
- So dd ¢6 binh chifa tuan hoan dit ding,

- So dé cdp long tir trén xudng,

- So d6 cip long tir dudi 1éa.

Né&u chon sg d6 cdp Long tir trén xudng, cdn phai chi ¥ dén viec xa moi
chdt 16ng vé binh chifa tudn hoan. Diéu nay dic biét quan trong d6i véi kho
lanh mot tdng vi hiu nhu t4t ca cdc thiét bi déuw cd 49 cao nhu nhau. Vi vay
d6i v6i kho lanh mot tdng va tang dudi clha kho lanh nhiéu tdng khéng nén
sit dung sg d6 cap 1dng tir trén xudng.

Khi st dung binh chita tudn hodn nim ngang, c¢dn phai ¢6 thém binh
tach long, trong khi binh chia tudn hodn dit ding d6ng thoi lam chic nang
tach long.

Hinh 5-21 a, b gidi thiéu so 46 hoan chinh chia mot hé théng lanh hai
nhiét d¢ c¢6 bam tudn hoan cdp long tir dudi lén.

Dé phuc vu cho nhiét d¢ s6i thdp -40°C ngudi ta sit dung hai mdy nén
M, (nén 4p thip) va M, (nén dp cao) v6i binh trung gian 10 c6 6ng xoén. DE
phuc vy cho nhiét d6 s6i cao -10°C, ngudi ta ding mot mdy nén M,. Duimg
ddy cha mdy nén M, (cao 4p) hop v6i dudng ddy clia mdy nén M,, di qua van
mot chidu rdi vao binh tdch dau 4, sau d6 vao binh ngung /. Hoi moi chdt
thai nhiét cho nudc 1am mdr, ngung tu lai trong binh ngung réi chay xuéng
binh chita 2. Tir binh chita 2, long duge dwa dén tram ti8t luu 13 bing hat
dudng:
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Hinh 5-21 a. So d6 hoan chinh hé théng lanh hai nhiét dd c6 bom cdp 1ong tu dudi |én;
MN,, MN,, MN,. May nén; 1. Binh ngung; 2. Binh chifa cao ap; 3. Binh chita dau: 4, 5. Binh
tach ddu; 6. Binh chifa tudn hoan; 7. Binh chifa thu h&i: 8. Bom tusin hoan; 9. Binh tach khi
khéng ngung; 10. Binh trunyg gian; 11. Dan bay hai -40°C; 12. Dan bay hoi -10°C; 13. Tram
tiét luu; B. 8ng gbp xa bang; H- Ong gép xa hai; X- Ong gbép xa 16ng; L- Ong gép phan phdi

long; AT- Van an toan; TL- van tigt luu; BT- Van dién tir; VN- Van nap méi chat lanh;
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Hinh 5-21 b. S0 d6 hinh 5-21 a don gian hoa va vé theo ky hiéu tidu chuin.
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- tric tiép dén tram tiér luu (1d6ng khong duoc qud laniy) d4é tiét luu cho
hé théng bay hoi nhiét do cao -10"C;

- gidn 1i€p qua Gng xodn binh trung gian (long duge qu4d lanh dén nhiét
do trung gian) dé ti€t lvu cho hé théng bay hoi nhiét do thip.

Mai hé¢ thdng nhi¢t do bay hoi ¢6 mot binh chida tuidn hoan, mét bom
tudn hoan riéng.

Ti tram tiét luwu, long duge tiét luu truc ti€p vao binh chida tuin hoan
qua van chan, van dién tr va van tiét ltu. Mic 16ng trong binh chita tuan
hoan 6 dugc duy tri khong ddi nho role mitc 16ng M kiéu phao két hop vdi
van dién tir OT. Mic léng xuéng dudi mirc quy dinh. M cho tin hiéu dong
van di¢n tir ngling cdp long vao binh. Bom tudn hoin 8 ddy long tir binh
chifa tudn hoan dén cdc dng gép long L clia dan lanh tuong \ing. Long tir ong
g6p L duge phan phéi vao cdc dan néi song song. Hoi hinh thanh trong cdc
dan di vé 6ng gop hoi H rdi theo dutng hoi quay lai binh chira tudn hoan.
L.ong chua kip bay hoi cuén theo hoi rot xudng phia dudi, duge bom day ud
lai dan con hoi theo dudng phia trén binh vé may nén twong Gng. Hoi tir binh
chia clia hé -40°C vé mdy nén ha 4p MN, con hoi tir binh chifa cia ké -10°C
vé mdy nén MN;.

Phd bang cho dan lanh duge tién hanh bing hoi néng nhu dd mo ta
trong cdc so do trén,

Dé tach khi khong ngung, so dé ndy sir dung binh tdch khi khong ngung
tr dong 9 ky hiéu AB-4 [12]. Trén cdc thi€t bi déu ¢é bs tri van an todn AT,
ap k€ va cdc dung cu cdn thiét.

5.5 SO DO CHAT TA! LANH CUA HE THONG LANH GIAN TIEP

Do céc nhuge diém cha hé théng dung chét tai lanh long di néu &
chuong 1, do su hoan thién nhanh chéng ctta cdc hé thdng lanh truc ti€p nén
cdc hé théng lanh dung ch4t tai lanh trung gian ngay cang it duge st dung.

Ngay nay ngudi ta chi sir dung cdc hé théng lanh nude mudi cho cic
kho lanh nhd tir 15 dén 50 t, cdc hé théng nudc lanh cho diéu hoa khong khi
kiéu trung tam, trong cdc may lanh chuyén diing nhu mdy kem, may dd thuc
pham, trong cdc bé d4 khdi ...

Chat tai lanh chi yéu gém :
- nudc: cho nhiét d6 dén 5°C;
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- nudc mudi an cho nhiét d6 dén -16"C;

- nude mudi CaCl, cho nhiét do s6i d&én -45°C;

- mot sd loai dung dich hitu ¢o nhu métanol, étanol... cho cdc nhiét d6
soi thdp hon nira.

Nuéc musi CaCl, duge st dyng rong rai nhdt. Tinh chit co bian clia nd
gidi thieu trong bang 5-1. O ham lugng 29,9 kg muéi/100 kg dung djch hoac
42,7 kg mudi/100 kg nudc, dung dich dat nhiét dé clng tinh (eutectic) 1a
nhiét do déng bang thap nhit.

Bing 5-1. Tinh chét muwde musi CaCl,

E:s; Ham luong mudi % Nhiet do Nhiét dung riéng kJ/kgK
rieng 9 trong dung | trén 100 dong bang, 0 .10 20 | 30 40
15°C.kgfl|  dich | phén nude oC

1.00 0.1 0.1 0,0 420 | - - -

1.05 5.9 6.3 3.0 383 | - - - -
1,10 11.5 13,0 7.1 350 | - - -
1,15 16,8 20,2 12,7 322 [ 320 - - -
1,16 17,8 21,7 -14.2 317 | 315 | - - -
1,17 18,9 23,3 -15.7 3,13 | 311 | - - -
1.18 19,9 24.9 -17.4 3,09 | 306 | - - -
1,19 20,9 26.5 -19,2 304 | 302 - - -
1.20 21.9 28,0 21,2 300 | 298 | 295 | - -
121 22,8 29,6 233 296|294 | 291 | - -
1,22 23.8 31,2 -25,7 293 | 291 | 288 | -

1.23 24,7 32.9 -28.3 2,90 | 2,87 | 285 | - -
1.24 25,7 34.6 -31,2 287 | 284 | 282|279 -
1,25 26,6 36,2 -34.6 2.84 | 281 | 279 1 276 | -
1,26 275 37,9 -38,6 281 | 278 [ 276 | 273 | -
127 28,4 39,7 -43.6 278 | 275 | 273 | 2,70 | 2.68
128 29,4 41.6 -50,1 2,75 | 2,73 { 2,70 | 2,68 | 2,65
1,286 29,9 42,7 -55,0 273 | 2,71 | 2,69 | 2,66 | 2.64

Nuéc muéi gady an mon ridt manh nén ngudi ta thudng hod thém vao
dung dich mu&i cde phu gia kim ham sy an mdn nhu cic mudi ¢é cdc thanh
phdn crém va dua d6 pH cha dung dich vé 7. Ciing ¢6 thé diing cdc chat tai
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lanh it an mon khdc nhu dung dich nuée étylenglycol. Véi érylenglycol
ngudni ta c6 thé dat nhiet do déng bang thap hon :

Nong do étylenglycol, % 30 40 50 60 70

Nhiét do dong bang."C 16 255 -372 51 672

Hé théng nude mudi con duge phan loai ra hé théng kin va hé théng ha.
Hé théng kin la nude mudi khong tiép xiic véi khong khi va hé théng ho la
nude mudi ¢é bé mat ti€p xic vai khong khi.

Hé théng hd chi sir dung cho cdc hé théng lanh nho.

Hé théng kin sir dung cho cdc hé théng lanh lén vi do an mon thi€t bi
nhod hon,

Do hoi nude trong khong khi ngung dong vao nuée mudi hé théng ho,
nude mudi nhanh chéng bi lodng va ngudi ta phai dinh ky bd sung thém
mudi vao nudc mudi.

a) So do hé thong nuée muoi ho

So dé hé théng nudec mudbi ha !
biéu dién trén hinh 5-22.
Nude mudi duge lam lanh trong ‘

bé nuéc mudi nhir dan lanh bay hoi
true tiép. Nude mudi lanh duge bam N
7 bom lén edp vao cdc dan lanh tir
dudi lén. Pi qua dan lanh, nudc
mudi néng 1én vao 6ng 2 héi vé bé.

et
Lr

Céac dan déu cd bo tri van xa
khi & phia trén dan.

Dau 6ng héi cho ngap xudng dé

giam kha nang lot khéong khi vao Hinh >-22. .
o O Ty T Sa @8 hé théng nudc mudi ha:
gay ' 1. Van xa khi; 2. Gng hdi; 3. Van xa nudc

Van 3 dé xa nudc mudi ra khéi  mudi, 4. Ong xa tran; 5. Dan bay hai trong
¢ o v s R P bé nudc mudi; 6. Dan lanh nudc mudi,
beva dn‘g. 4 d€ nuée mudi chay tran 7. Bom tan hoan nudc mudi.
xa ra khoi be, trinh bé bi ddy ir. Cap
nude mudi cho dan tir dudi lén dé vi tri lap dat (chiéu cao) cla bé nudc mudi
va dan khong phu thudc vao nhau.

Uu diém cia hé thong 1a khong cdn ¢6 binh dan nd, bé mat ti€p xic voi
khong khi tuong déi nho. cdu tao va van hanh don gian.
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Tuy nhién cdn chd ¥ dén viéc cap nude mud dong déu cho cac dan
lanh.

b) So do hé thang nube muoi kin

So dé hé thong nude mudi kin duge biéu dién trén hinh 5-23. Hé thong
nude mudi kin duge chia ra hai loai: loai ba dng va loai hai dng,

Hinh 5-23a biéu dién so dé heé théng ba ong: | - 6ng cip: II - 6ng héi;
11 - (jng b (6ng diéu hoa). Bom 7 bom nudc mudi qua binh bay hoi 6ng
chitm 5 dé lam lanh, ddy vao 6ng 1 dé cdp cho cdc dan néi song song. Trong
dan, nudc mudi thu nhiét cia moi truong, ndng 1én, ra khoi dan di vio 6ng
hai 11, sau dé theo 6ng bit 11T dé vé bom. So dé ba dng ¢ uu diém chinh:

; =0
A

Hinh 5-23. So d6 hé théng nudc mudi kin:
a) Hé thong ba dng; b) Hé thdng hai ong
1. Van xa; 2, Van chan dudng héi; 3. Binh dan nd; 4. dng xa tran; 5. Binh bay hoi;
6. Dan nudc mudi; 7. Bam luan hoan nudc mudi; 8. Ong gdp héi; 9. Ong g6p phan phéi.

Chiéu cao nudc mudi cha cic dan déu bing nhau vi 6ng 11 quay 1én trén
diém cao nhat sau dé mdi theo 6ng 111 di xudng (khong gidng nhu cdch b6
tri trén hinh 5-21), do d6 viéc cdp long cho cdc dan la déng déu, phit hop véi
kho lanh nhiéu tang.

Piém cao nhat cla 6ng 11 duge néi vai dng bl [1I vd binh dian nd 3.
Binh gidn nd 3 dé bu thé tich nude mudbi khi ha nhiét do & nhiét d6 thép, thé
tich nudc mudi giam.

Nudc muéi chira trong binh 3 sé bu cho hé théng. Khi dimg mdy, nhiét
dd nude mudi tang, nude mudi nd ra. phdn nude mudi du hi day vao binh 3.

163



Nudc mudi trong binh ddy lén. D€ trdnh binh 3 qua ddy, ngudi ta bé tri 6ng
x4 tran 4. Van / néi hé théng voi thung chita nude mudi. Khi mudn cip
thém nudec mudi vao hé théng, ngudi ta khod van 2 vA m& van / hidt nudc
mudj 1én cho dén khi nudc mudi trén binh 3 chay trin qua 6ng 4.

Uu diém clia hé théng kin 1a tiéu t6n nang lugng cho bom nho, thiét bi
it bi an mdn hon, nudc muéi khong bi gidm néng do do khoéng tiép xic vdi
khong khi, xa khi 16t hon (xa khi qua van xa va qua binh 3).

Céc thi€t bi cua hé thdng kin khong can dat vao mot gian riéng ma c6
thé dat truc ti€p ngay trong gian mdy vi ching khéng gay anh hudng xau
d€n cdc mdy va thiét bi khac.

Ngay nay trong moét vai kho lanh cdn st dung hé théng kin hai Ong
(hinh 5-22 b): 6ng I 1a 8ng phan phdi va ong II 1a 6ng héi véi 6ng gép phan
phéi 9 va 6ng goép héi 8. Nhuge diém cia hé théng 1a phan phéi nudc musi
khé dong déu trong dan nén chi st dung cho cdc trugmg hgp cdc 6ng tir binh
bay hoi d€n cédc éng gop va cdc dan khong qud khdc biét.

Thé tich binh ddn né duge xdc dinh theo biéu thitc :
V=V .84, m’ (5-1)
V - thé tich dung dich nudc mudi chua trong hé théng, m’;
B - hé s6 din nd thé tich do nhiét do, 14y B = 0,0006 1/K;
At - kha nang thay d6i nhiét 46 16n nhat khi van hanh, K.

Cdn b6 i cdc van xa khong khi cho dan, nip day, 16 thong khi va xa
tran cho binh din no.

¢) So dd phd bdng ciia cdc dan nuwdc mudi
So d6 x4 bang dung nude mudi néng dugc gidi thiéu trong [22].

Nhung theo chiing t6i, & diéu kién Viét nam, dé ph4 bang cho cdc dan
nude mudi hgp li nhdt, ngudi ta s& dung nude moi trudng phun 1én dan dé xa
bang.
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Chuong 6
MOT SO HE THONG LANH CU THE

6.1 THIET B| KET DONG THUC PHAM
6.1.1 Dai cuong
Kho lanh bao gidf eiing duge trang bi cdc thiét bi két dong thuc pham dé

ha nhiét dé san phdm xudng dén nhiét do bao quan trude khi dua vio budng
bao quan.

Tuy theo nhiét d6 sdn pham dua vio chia ra két dong 1 pha va 2 pha.
K&u dong 1 pha 13 dua nhiét d¢ s&n pham tit nhiét 46 moi wrudng xubng dén
-12°C (doi khi -18°C) vd 8°C trén bé mat san phdm. Két déng 2 pha lam
lanh so bd tir nhiét do moi truong xuong 4°C, sau dé méi két dong dén nhiét
do theo yéu cdu niur trén.

Tu¥ theo toc do két dong chia ra:
- Ké&t dong rdt cham, t6c d¢ két dong duwdi 0,1 em/h,

- K&t dong cham, tir 0,1 d€n 0,5 cm/h, nhiét do khong khi -25°C, t8c do
1 m/s,

- Két dong nhanh, tir 0,5 dén 5 cm/h, nhiét do khong khi -35°C, t6¢ do
3+ 5m/s,

- Két dong rat nhanh, trén 35 cm/h,
- K&t dong siéu nhanh, 300 + 600 cm/h.

Két dong siéu nhanh cén goi 13 k&t dong cuc nhanh thudng duoc tién
hanh bang cdch nhing hodc phun nito 1dng s6i & -196°C vao san phdm.

Tuy theo phudng phip két dong ¢6 thé phan ra két dong trong ludng
khong khi lanh, k&t déng ti€p xic, k&t déng phun khi hod 1ong...

Tuy theo dang san phim chia ra kétr dong céa con (bd, lgn ca con, 1/2
con, 1/4 con), dang bdnh, hop tic¢u chudn hodc két dong roi...
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M@i loai san phdm yéu cdu mot dang thi¢i bi két dong riéng. Thi duy, bd,
lon 1/2 con dugc két dong trong budng, him lanh ki€u tunnel; cdc loai tém
cd dang bdnh két déng trong mdy k&t dong tiép xdc cdn 16m nguyén con,
dau, db, banh pizza, ¢d philé.. dugc két dong trong th dong gié hodc may ket
dong roi IQF. Hinh 6-1 gidi thiéu so d6 phan loai thi€t bi két dong.

Thiét bi két déng thuc phdm

\

Két déng trong Két ddng tiép xuc K&t ddng phun
buéng gié lanh {b& m&t hay nhung chim) bang khi hoa 16ng
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Hinh 6-1. 50 48 phan loai méay két déng.

Diéu kién dé c6 sdn phdm két dong chdt luong cao:

- Chat lugng déu vio cha cdc san phdm

- Diéu kién vé sinh gia cong va ché bién

- Do chin t6i cha thue phdm (d6 chin sinh hgc)

- Bao bi bao quin

- Quad trinh két dong trong may két dong

- Qud trinh bdo quan dong va do én dinh nhiét do

- Qui trinh tan gid dé dua ra sir dung.

Hao hut khéi lugng va phuong phdp gidm hao hut:

Hao hut san phim 12 do 4m trong san phdm bay hoi bdm vio dan lanh
dudi dang bang tuy6t. Su van chuyén nay rat dac trung cho qud trinh xir Iy
lanh vh két dong thuc phim. Tén hao khéi lugng phu thuge vao rat nhiéu
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véu 6 khdc nhau nhu do chénh nhiét do giita san phdm va dan lanh, dién
tich trao d6i nhi¢t cla san phdm va khoéng khi lanh, phuong phap két dong,
diéu kién két dong. Bamg 6-1 gidi thiéu hao hut khéi lugng & cde phuong
phdp két dong khic d&i véi thit lon, bd 1/2 hoac 1/4 con khéi lugng 70 +
100 kg.

Bdang 6-1. Mt sé thong 56 vé két déng thit lon, bo 1/2 hode 1/4 con
khéi luong 70 = 100 kg

Nhiét do Khéng khi trong Thi ,
Phuong phép tam thit budng két dong gian ket kgg{‘}ﬁéﬁg

két dong Vao | Ra |Nhi¢tdo | Técdo déng '

°C °C “C m/s h %
2pha | - Cham 4 -8 -18 0,1 +02 40 2,58
- Tang cudng 4 -8 -23 0,5+0.38 26 2,35
- Nhanh 4 -8 -35 3+4 16 2.20
Ipha | -Chim 37 | -8 23 0,1+02 36 1.82
-Tangeuong | 37 | -8 -3¢ | 05+0.8 24 1,60

- Nhanh 37 | -8 -35 1+2 20 1.2

Pé giam hao hut nhi vay nén sir dung phuong phép két dong 1 pha nhanh.
Ngoai ra can luu ¥:

- Bao g6i san phdm bing nilon va hit chan khong dé trinh tao ra 16p
cdch nhiét, thuan lgi d6i vai ga...

- Tao 16p 40 bing trén sidn phim cing sdm cang 16t,

-Tranh bang sau khi k&t dong,

- X&p char trong kho bdo quan, ¢é phi vai bat trinh bing...
- Nhiét d¢ bao quan cang thip, hao hut khai lugng cang nho.
Thiét bi tdi dong thuc phdm:

Thye phap sau khi k&t déng dugc dua qua cdc khau nhu ma bang, bao
bi, déng géi. Nhiét do sin phdm cé bi tang lén chit it. D€ ddm bao chat
lugng san pham 16t hon, duy tri nhiét do én dinh hon ngudi ta cho san phim
qua thiét bi tdi dong. Thiét bi tdi dong 12 mdy két déng dang thang nhimg cé
chiéu dat ngén hon.

Sau ddy 1a mot s6 dang thiét bi k€t dong va tdi dong thudng gap:
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6.1.2 Budng két dong

Buéng két dong duge trang bi cdc dan lanh 6ng cdnh quat gié cudng birc
manh dé tang cudng trao doéi nhiét gifta san phidm khong khi va dan lanh.
Ché& do két dong gidi thiéu & muc 1.3. Cdc dan lanh la cdce dan tryc ti€p, moi
chit lanh (fréon hodc amoniac) sOi & trong éng. Thit bo tri trén gid treo hoac
b6 tri trén xe goong loai 1/2 hodc 1/4 con. Nhiét d6 khong khi dat -35°C va
16c do dat 2 m/s.

Hinh 6-2 mo6 ta buéng két dong kiéu Gerasimov, Bubng duoc trang bi
¢dc dan lanh mot hang 6ng, b6 tri khong chi trén trdn, trén wong ma con bs
tri & gita cdc ddy moc treo thit, Ngoai ra, doc theo chiéu dai budng, giira
cdc hang c6t ngudi ta con bé tri cdc dan lanh c¢6 quat gié cudng birc dat t6c¢
do gid luu thong 2 m/s.

AL LL L L,

Hinh 6-2. Budng két déng ki€u Gerasimov,

Hinh 6-3 mo ta budng két dong kiéu Tunel dung dé k& dong thit nira
con (lgn) va 1/4 con (bd). Trén dién tich 6 x 6 m nguoi ta bo tri bén tunel
(dudmg him) c6 dudng méc treo thit, Chat tai va thdo tai duge co khi ho4.
Doc theo tunel ngudi ta bé tri cdc dan lanh 6ng xodn cé cdnh dp tudng. Trén
cdc vach ngan gilta cdc tunel ngudi ta bd tri cdc khe luu thong khong khi.
Quat gi6é bao dam su lwvu thong gidé cudng bic véi t6c do trung binh dat
3 + 3.5 m/s. Nang suat lanh két dong méi budng nhu vay khodng 10 t/ngay
dém.
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Hinh 6-3. Buéng két ddng kidu Tunel! (13111X- Nga)
1,2, 3, 4. Tunel; 5. Quat; 6. Dan lanh; 7. Budng méc treo.

Trong cdc kho lanh ch€ bién va phan phoi ngudi ta sir dung céc bubng
lanh két dong véi hé théng lam lanh khong khi ding dan lanh tang cudng
BOTI-230.

Déi v6i viee két dong cic san phdm 6 kich thude nho hon nhu cd, 16m,
rau, hoa qua v6i kich thudc tuong déi déng déu ngudi ta ¢6 thé bé tri budng
k&t dong nhu gidi thiéu trén hinh 6-4 vaoi phuong 4n dung xe ddy dat sin
pham.
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Hinh 6-4. Budng két dong ding xe xép san pham

1, Dan lanh xa bang béng nudc; 2. Quat gié; 3. TAm ngan;
4. Xe xé&p san pham; 5, Tam dan hudng gié; 6. V6 cach nhiét

- !A

Xe x€p sin phdm c6 thé di dong tr do trén mat san hodc trén dudng ray
bé tri trén san. Dan bay hoi b8 tri doc theo xe sian phim. D€ tudn hoan
khong khi thuan lgi cé thé bd tri dan phia trén dan lanh, ngan cdch khoang
trén va dudi buéng sdy bing mét tAm ngin huéng gi6. Tdm ddn hudng 5 dé
giam t8n thit dp suit do tao dong chady rdi. Ngudi ta con ¢6 thé b tri cdc
canh din huéng gié khdc dé phan phdi déu gié lanh cho san phim dugc két
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dong déudian. S6 lugng quatl va cong sudt quat duge tinh todn sao cho 1éc do
gio dat khodng 5 m/s & giai doan ddu va 3 m/s & 1/3 chiéu dai con lai cha
budng k&t dong 12 t6i vu nhit. Nhu vay & giai doan ddu san phim cé thé
duge k€t dong tite thdi trdnh hao hut sén phdm con & giai doan sau sin phim
c6 thdi gian két dong ddn vao tam. Theo cdc nghién citu, 16n hao nang lugng
khi d6 dat hiéu qua cao nhat.

Kich thudc cia budng két dong phy thude vao nhiéu yé&u 18 nhir loai san
pham, phuong phdp bd tri dan, quat, s& tdng cla xe, kich thudc cha sin
phdm. D61 v4i két dong cd thong thudng c¢6 thé 14y theo cdc gid tri dinh
hudng cho trong bang 6-2.

Bdng 6-2. Kich thudc dinh hudng buong két dong gio theo ning sudt kg/me

Ning suft budng két dong | Kich thuée D x R x C | Dung tich Hé s6 chatrai g,
kg/me mm m' kg/m?
500 4500 x 2400 x 2800 22 46
2500 4500 x 4500 x 3000 48 104
3500 4500 x 4500 x 3000 58 120
5000 5400 = 5400 x 3000 70 140

Cach nhiét budng cé thé 12 kiéu panel lip ghép ddy 150 mm bing xop
polvurethane hé s6 din nhiét 0,020 W/mK hai bén la 1dp tén ma mau {color
bond) day 0,6 mm c¢6 cdn séng. Cic panel duge ghép vdi nhau bing khod
cam léch tam {cam lock). C4ch nhiét budng ciing c6 thé dugc 1am theo
phuong phdp truyén théng 12 xay gach, cach nhiét, ¢dch am biang polystilol
va nhua dudng. Loai nay hinh thic khéng dep nhung ré hon.

Cich nhiét nén cin luu ¢ 161 3 diéu kiéa sau day:

- Pam bao tai trong yéu ciu.

- Chéng dugc phong nén do dong bing

- Ba do day cdch nhiét

V§i kho lap ghép bang panel, dé dam bdo tai trong cdn phai bd tri mot
lgp bé tong chiu tai do day. Pé trdnh déng bing nén phii b6 tri 6ng gid
(®100 bang 6ng nhua di zizac va c¢é 2 ddu thong ra ngoai dé thoéng gié). Vét
kho x4y dung bang gach ciing phai cé 1dp bé tong chiu lye. D€ céch nhiét
khong bj bep, phai ¢6 cdc ddm gb son hic in dd, va d€ tranh déng bing phai
cd dng thong gid.
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6.1.3 TU két déng thai gio

Tu két dong thoi gid (Air - blast freezer) 1a dang mdy két dong ¢6 ning
sudl nho, k&t dong trong ludng gid lanh. 1lam viéc theo timg meé, san pham
dat trén khay hoac trén xe ddy, theo kiéu roi, khong déng thanh binh hoac
khuén dinh hinh.

Tu két dong gio do Searefico (B6 Thuy San) ché tao bao gdm mét vo (i
cdch nhiét ddy 150 mm bing polyurcthane, bén trong bé tri mot hé thong
dan lanh véi quat gié cudng birc hiéu suat cao va gid dat san phim két dong.
Phong két dong san phdm duge chia lam 2 ngan loai 100/125 kg, 4 ngén loai
200/250 kg, 6 ngan loai 300 kg va 8 ngan loai 400 kg, mbi ngan chira 50 kg
hoac 62,5 kg c6 cira riéng biét.

Cic ngan két dong dugc thiét k& doc lap nén cé thé hoat dong riéng ré
va ¢6 thé quay vong san phdm, rat thich hgp cho cdc nha mdy & viing nguyén
lieu khong 6n dinh hoac thudng xuyén thay déi sin pham véi kich & va
chiing loai khdc nhau.

Ti ¢6 thé c6 hé thong lanh riéng hoac méc néi chung vao hé théng lanh
cd sdan, moi chél lanh R22 hoac amonidc. Hinh 6-5 giéi thi¢u hinh ddng, két
cdu i va bang 6-3 gidi thiéu moét sd dac tinh k¥ thudt cia ta.

1 2 1 2
/
/ /
7 7
3 T
|
—
W | b

Hinh 6-5. T4 két déng thdi gié clia Searefico:
1. Dan quat lanh; 2. Gia két déng san
phdm; 3. Cifa td va ban Ié.
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Bdng 6-3. Mot 56 thong s6 k§ thudt chia ni két déng thot gio cria Searefico Bo Thuy sdn

Nang sudt k&t dong (kg/mé)
Théng 8 Bon vi
100 200 300 400
Kich thude phi: bi Dai L mm 2750 5450 8190 10865
Rong W mm 1975 1975 1975 1975
Cao H mm 2300 2300 2300 2300
Chiéu day ciach nhiét vo PU mm 150 150 150 150
Cira kich thude mm 800 x 1900
0 luong cira chige 2 4 6 8
Gia san phidm kich thudc mm 730 x 510 x 1900
¢ lugng chiéc 2 4 6 8
budc gid mm 70 70 70 70
50 ting - 25 50 75 100
Khay sin phdm  kich thudc mm 750 = 500 x 60
0 khay chiée 25 50 75 100
var liéu - nhém

6.1.4 May két déng ting s6i

Céc san phdm ¢4 kich thudc nhd nhu dau Halan, ca r6t, su hio théi
vuong, khoat tay rdn, cdc loai qua dau cé thé dung phuong phdp tdng soi.
Nguyén tic cha phuong phdp nay 1a thyc phim dugc dua vic mot kénh co
dinh b tri theo chiéu doc hdm sdy, sau khi két dong xong sé chay ra phia
bén kia. Dong khong khi duge quat thdi tir phia dudi lén. Cdc san phim duge
nang 1én lo limg trong dém khi. Do duge tiép xic véi dong khdng khi lanh
tir nhiéu phia nén sdn phim két déng rat nhanh. Mot wu diém néi bat clia
phuong phdp nay la cdc sin phdm khéng bi vén cuc va két dinh lai véi nhau
do d6ng bang. Khéng khi lanh vita lam nhiém vu k&t dong san pham vira 1am
nhiém vu van chuyén sin pham tir clra nap dén cira ra do tao luéng khong
khi ¢ dinh hudng do dé don gidn duge hdu hét cdc co cdu van chuyén sdn
phdm trong hdm dong, thudng 12 cdc co cdd rdt dé héng héc nhu bang
chuyén, co cdu ddy, co cdu nang ha, dong co vi hop so.

Hinh 6-6 mo ta nguyén 1f k6t dong kiéu tdng séi.
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Hinh 6-6. Nguyén tac két déng nhanh kiéu tang séi:
a) San phadm d trang thai dimng im;
b) San pham trong qua trinh két ddng nhanh kidu tAng séi.
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Hinh 6-7. Ham két dong kiéu tang so6i (Samifi - Babcock)

1. Cd cdu nap san pham vdi t4m rung diéu chinh dugc do rung theo san pham
nap; 2. Cd cau rlra va say (v dong cho bang thi nhat; 3, Bang két déng inox cé cac
xich truyén déng bén canh; 4. Quat ly tAm diéu chinh dugc téc do; 5. Péng cd quat;

6. Clra kiém tra; 7. Dan bay hdi trang kém cé canh; 8. Cau kiém tra; 9. San pham;
10. Boan chuyén tiép giira hai viing | va II; 11, Xa bang bang hoi néng; 12. Bao che
cach nhiét; 13. Kinh quan sal (tuy theo y&u cadu cé thé |ap & vi tri khac);

14. Clta truot s3n pham ra ngoai bang inox; 15. Béng co va hop s6 cho mdi bing
chuyén, t6c d6 diéu chinh dudc cho ting loai san phdm,

Hinh 6-7 mo ta k&t c&u ciia him k&t dong kiéu tdng soi cna hing Samafi
- Babcock, ning suat két dong d&n 10 t&n/gid sir dung cho cdc loai san phdm
nang va rdi nhu ngd bip. San phdm di tir trdi sang phdi qua hét hdm két dong
bing cdc biang van chuyén. Luéng khong khf lanh vira két dong vira tao tdm
dém khéng khi cho sian phdm. Ving 1 b6 tri dong khong khi yéu dé bao vé
san phim dén diém déng bang, lam cing bé mat san pham. Ving Il san
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pham dugc két déng dén nhiét do yéu cdu véi t6c do khong khi manh hon.
Mot s6 kich thude co ban cho g bang 6-3.

Bdng 6-3. Mady két déng theo hinh 6.7

Kidu Nang suit, kg/h Dai Roéng Cao
(d4u Ha lan) mm mim mm

SBL 212 1500 7870 4600 4000
214 2900 9870 4600 4000

414 3800 11870 4600 4000

416 4800 13870 4600 4000

41.8 5600 15870 4600 4000

O6L8 6600 18070 4600 4000

6L.10 7500 20070 4600 4000
6L.12 8400 22070 4600 4000

6.1.5 May két déng bing chuyén xoan

Midy két ddng biang chuyén xodn lam viéc theo phuong phdp két dong
san phdm trong luéng gié lanh. Céc san phdm nam riéng ré trén bang chuyén
nén con goi 1a mdy két dong rai IQF (Individual Quick Freezer). San phdm
duge dit trén bang chuyén dan bing day thép khong ri xodn nhiéu vdng, hai
bén ¢ vay ngan san phim roi ra ngodi bang chuyén.

Nhiét do khong Khi dat t6i -40°C. Do yéu cdu ndng suét trao ddi nhiét
16n va hiéu qua nén thudng cap dich cho dan lanh bang bom tudn hoan. Toc
d% bang chuyén duge diéu chinh vo cap phit hgp véi thai gian cdp dong cla
ting loai san phdm. D€ trinh sin pham dinh vao nhau va dinh vao bang tai
c6 bia gd lam rung.

Mdy két dong bang chuyén xodn cé kich thude nhd gon chiém it dién
tich 1dp dat nhung coéng nghé ch€ tao cao, van hanh, bao dudng, sira chira
phiic tap, gid thanh dit. Tuy nhién v&i doi ngi cdn bd khoa hoc tré ning
dong, Searefico da ché tao duge nhiing mdy két dong bing chuyén xoin dau
tién voi chit lugng va gid thanh phi hgp. Hién nay mdy k&€t dong biang
chuyén xo4n di duge cdc nhd ché tao Thuy Dién phét trién lén mot thé he
md&i ta bang chuyén xodn ty hanh khéng can khung dg voi nhidu uu diém
vurot troi vé€ van hanh ciing nhu kha nang vé sinh 1y rira d€ dang.

Hinh 6-8 gigi thiéu cdu tao clia mot kiéu mdy k&t dong bing chuyén
x0an vo tan clia hing Frigoscandi Thuy Dién.
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Hinh 6-8. May két ddong Gyro Compact System 64 clia hang Frigoscandia Thuy Dién:

1. Clra nap san pham; 2. Cac tang bang chuyén xodn; 3. Ctfa ra san pham.

Mdy két dong Gyro Compact sit dung cho nhiéu loai san phim khic
nhau nhu cd, thit, théc an déng khuon, khay ... ¢é chiéu day téi 150 mm.
Bing 6-4 gidi thieu thong s6 k¥ thuat ciia hai kiéu 64 va 77.

Bdng 6-4. Thong s6 k¥ thudt ciia Gyro Compact System 64 va 77

Kiéu 64 77

Chiéu rong bang chuyén 640 mm 770 mm
Chiéu diy san phdm t6i thiéu min 45 mm
Chiéu day san phdm t6i da max 105 mm
S4 tdng xoan 16 thiéu 15 1ing
S6 thng xoin 161 da 35 1ing
Kich thude phit bi:  Dai 8400 mm

Rong 4900 mm

Cao min 3510 mm

Cao max 4410 mm
Nang sudt két dong 700 dén 2500 kg/h

Bang 6-5 giGi thiéu mot s6 may két dong rdi kiéu bang chuyén xodn cla

Searefico Bo Thuy San.
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Bdng 6-5. Mot s6 thong s6 ky thudt cua mdy két dong bang chuyén xodn
kiéu IQF cita Searefico Bo Thuy Sdn

Thong 56 ponsi | ol | 3sos | asos
Nang suit két dong kg/mé 500 350 250
B} . . KW 107 90 70

Nang sudt lanh yeu cau (kealh) | (92.000) | (77.000) | (60.000)

Sin pham két dong Tém, cd, muc, sd

Nhiét do sén phidm vao/ra +10/-18

Nhiét d6 budng °C 232+ -36'C

Kiéu cap dich (méi chat 1dng) - borm tudn hoin

Moi chalt lanh - amoniic hoac R22

Vat ligu bing chuyén - inox

Chiéu rong bang chuyén mm 457 406 356

Kich thude phit bi Dai L min 6800 6100 5400
Rong W mm 3600 3200 2850
Cao H mm 3600 3300 3100

Chiéu day panel cich nhié1 T mm 150 130 150

Thai gian két dong phiit 7+45

Phurong phip xa bang - bang nudc hoac hoi nong

Ngudn dién - 3 pha/380 V/50 Hz

6.1.6 May két dong bing chuyén thing

M4y két dong bang chuyén xodn ddi hoi cong nghé ché tao cao, gid
thanh dit. Mot dang mdy két déng khdc ¢6 cong nghé ché tao phi hop vdi
Viét Nam va gid thanh cling pht hgp hon véi tdi tién cla cdc doanh nghiép
Viét Nam 12 loai bing thang. Sin phim cdp dong cla loai mdy nay ciing
giong nhu cla biang chuyén xoan d6 13 tém, c4 philé va cdc sin phdm cé
kich c& gin tuong ty nhau. Tdc do k&t dong va thoi gian k&t déng phuy thude
vao ¢& va hinh dang ciing nhu loai san phdm. Thdi gian két dong ¢6 thé duge
diéu chinh qua téc d¢ bang chuyén. Vi bing chuyén chi chuyén dong theo
mot hudng nén chiéu dai clia may 16n hon loai xodn dé c6 thé két dong déng
thdi duge nhiu san pham. Nguyén tic cdu tao 1a sdn phdm dugc dat lén
bang tai va cho chuyén dong qua ludng gié c6 nhiét do thip (-45°C) va tdc
dd dén 5 m/s. D€ tang hiéu qua két dong va ti€t kiém nidng lugng ta phai bo
tri dan lanh, quat gi6, bang chuyén ra sao dé dat dugc cac thong s& t6i wu ca
vé k¥ thuat, chat lugng san pham va chi phi nang lugng.
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Cong ty TNHH Nam Diing (35 Ho Ngec Lam P.16 Q8 TP HCM) la
cong ty chuyén nghién citu ché tgo cdc loal thiét bi ché€ bién thuy sin bang
inox nhu mdy phan cd. may rira, mdy hap, mdy laim nguodi. may ma bang...
Cong ty méi nghién ciru ché tao thanh céng cdc mdy két dong bang thang
dang phéng va luéi IQF siéu t8c trén co s& cidc mdy k&t dong truyén théng.
Qua nhirng sdng tao va cai tién hgp 1y, cong ty da dua ra thi trudng cdc miu
mdy vai tinh nang vugt troi so véi vdc mdy nhap ngoai truyén théng, tha
gian cdp dong rit xudng chi con 25 + 65 %, kich thude (chidu dai mdy) nhe
hon, gon nhe hon va rén hét 1a gid thanh cing chi cdon bing khodng 1/4 so
v@i mdy nhap ngoai. Tat ca cdc chi tiét déu bdng inox véi két cdu don gian,
chac chan va hgp ly gidp cho viéc lam vé sinh an toan thuc phdm
(HACCP/FDA) dép g yéu ciu xudt khau tdi cdc thi trudmg khé tinh nhat.

Hinh 6-9 gidi thiéu két cdu mdy két dong bang phing va bang lugi clia
cong ty Nam Diing. Hinh 6-10 gidi thiéu hinh ddng bén ngoai médy két dong
bang phing va bing 6-7 gi6i thiéu kich thudc b ban clia cic méiy két déng
trén. Hinh 6-11 gidi thiéu so sanh thoi gian két dong gifra loai truyén thong
va loai cai ti€n cla cong ty.

Bang 6-7. Kich thude phi bi mot s6 may két déng bang phdang
va luai IQF siéu tic cua cua Cty Nam Ding

Tén may Ki hiéu Dit A, mm Rong B, mm Cao C, mm
Mady két dong bang IQF 250 5050 3800 3045
luéi IQF 500 7400 3800 3045
Miy két dong bang IQF 250 9700 3600 3270
phang IQF 500 15900 3600 3270
May 1di dong cho 1QF 250 3550 3800 3045
bang ludi 1QF 500 5050 3800 3045
May tai dong cho IQF 250 5400 3600 3045
bang phing IQF 500 7400 3600 3045
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Hinh 6-9. K&l ciu may két dang bang phang IQFF Nam Ding.
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Ifinh 6-10. Hinh dang may k&t déng bang thing va phing clia cang ty Nam Ding
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THO1 GIAN DONG (philt)

Hinh 6-11. So sanh thdi gian cép déng gifa may truyén thdng

va may cai tién cla cong ty Nam Diing,
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6.1.7 May két dong tiép xuc

Mdy k€t dong 1ép xic 1 loai mdy két dong cho sin phim thudng &
dang banh, khay hodc ¢6 kich thude tiéu chudn ti€p xic truc tiép vai bé mat
lanh. Bé mit lanh c6 thé duoc lim lanh bing m6i chat lanh soi tryc ti€p hoac
bang nuéc mudi. Theo két cdu ¢6 thé chia ra cdc loai may két dong tiép xde
ki€u tdAm diang, tAm ngang hoac kiéu tréng quay.

a) Mdy két déng tiép xic kiéu tdm

Hinh 6-12 gidi thiéu nguyén tic ciu tao va 1am viéc cia may két dong
ti€p xiic kifu t&m nim ngang.
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Hinh 6-12. May lanh déng nhanh tiép xGc kiéu tam:

a) So do cac tAm bd tri cd cau ép tir dudi lén. b) Thiét b: 1. Khung; 2. Xilanh thuy luc;
3. Ban nang; 4. B& nang; 5. Céac t&m lam lanh; 6. Thanh dan hudng cda cac 1am;
7. Co cdu dinh vi truyén dong cla tam; 8. Van phao; 9. Binh tach long;

10. Céc 8ng cao su boc day thép dé cdp médi chat lanh cho dan bay hai;

11. Binh dau; 12. Bdm dau; 13. San pham két dong: 14. Gia gd.

San phdm duge k&t dong bang cdch cho tiép xic truc ti€p véi cdc tdm
kim loai. Bén trong cdc tdm kim loai 12 dan bay hoi truc ti€p cha moi chit
lanh. San phdm dugc déng sdn vao cdc khudn cé kich thude tiéu chuln, sau
dé duge sdp x€p vao gita cdc tam din bay hai, ti€p theo, xilanh thuy lyc
bom ddu tir binh vao xilanh thuy luc. Xilanh s& ép cdc tdm lai dé san phdm
tiép xuc vdi ca bé mat trén va bé mat dudi, luc ép duy tri tir 1.5 dén 7 kPa.
Sau khi ép xong, cdc dan lanh duge cdp long va bit ddu hoat dong. Nhiét do
s0i dat -34°C. Sau khi két dong xong ddu duge xa trér lai binh thudmg, xilanh
di xudng, cdc tdm duge tdch ra va ngudi ta cé thé lay san pham ra dé dang.
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Thi€t bi lam viée theo timg mé. Chiéu ddy khuon san pham tir 25 dén 100
mm. Thai gian két dong rit xudng ding ké. B¢ ddy khuon san pham 90 mm
thoi gian két dong khoang hon 3 h. Tuy nhién thai gian k&t doéng con phu
thude vio sdn phdm, sy uép xde gita cde bé mat san phdm trong khuon va
bao bi ctia Khuén.

Ning suat ctia ¢dc thiét bi dat 3 + 251 /ngay dém.

Hinh 6-13 gi6i thiéu hinh déng, két cdu i két dong ti€p xic cla
Searefico (BO Thuy san) duge thiét k€ va ché tao véi cdc cum thi€t bi nhap
ngoai két hgp véi cdc bd phan san xuat trong nudc. Mdy lanh la loai 2 cdp
amonidc hodc freon R22, vo th duge phun polyurethane tryc ti€p ddy 150
mm, thoi gian k&€ dong binh thudng 4 + 5 h, siéu nhanh 1,5 + 2 h. mat trong
v mat ngoai th boce bang thép khéng ri, 14m lac bang hop kim nhom.

@_tl 4\  ZL\ Ej\\ [H:,E] lhl
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Hinh 6-13. Hinh dang, két cdu 10 két déng ti€p xuc cba Searefico (B6 Thuy san):
1. Céc tadm l&c (t3m lanh); 2. VO 10; 3. Clra 1.

Bang 6-8 gidi thiéu mot sd thong s6 ky thuat cta tn két dong tiép xic
Searefico.

Bang 6-8. Mot 56 thong sd ky thuadt tu két dong tiép xiic Searefico

Ning sudt (kg/mé) 500 750 1000 1500 2000
Kich thude phd bi - Dai L, mm .+ 3300 3300 3300 3300 3480
Rong W,mm | 1760 | 1760 | 1760 | 1760 | 1760
Cao H, mm 1360 1740 1995 2755 2920
Kich thude tdm lac  Dai L, mm 2020 2020 2020 2020 2400
(1am 1iép xiic) Rong W, mm 1220 1220 1220 1220 1220
Cao H, mm 22 22 22 22 22
S6 lugng 1dm lac (chiéc) 6 9 1 17 18
Do cao gifra hai tdm lac, min 50 50 50 50 50
(mm) max 105 105 105 105 105
Cong sudl mows ben thuy lue (kW) 0,75 0.75 0,75 1.5 1,5
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Bang 6-9 giGi thicu thai gian két dong coa mot s6 loat san pham khic

nhau.

Bing 6-9. Thoi gian két déng cda mot sé dang sdn phdm

Dang sin phim SEA CF-500 | SEA CF-1000 p;[];?}i t%[iasﬁé‘i‘u‘éi;g_giﬁc
Ci khay 2 kg 340 kg/mé 680 kg/mé 150 phit
C4 khay 10 kg 500 kg/mé 1000 kg/mé 180 phuit
Tam khay 2 kg 340 kpg/mé 680 kp/me 240 phuit
Thit khay 10 kg 500 kg/mé 1000 kg/mé 210 phiit
Trdi cay 340 kg/mé 680 kg/mé 120 phuit

Bang 6-10 gidi thiéu thong s6 k¥ thuat cia mot s& may két dong tiép
xiic cia hing MYCOM (Nhat).

Bdng 6-10. Thong s6 k¥ thudt cita mét s6 mdy két dong tiép
xtic ctia hdng MYCOM (Nhdt)

Thong so Donvi| MCF-500FC MCF-1000FC MCF-1500FC

Moi chdt lanh - NH, hoic R22
Nang suat két dong kg/me 500 1000 1500

e 4WA hoac 42 | 8 WA hoac 62 | 6 WB hoic 42
Mdy nén MYCOM WA WA WR
Chiéu rong/chiéu dii
hiéu qua clta tam ldc mm 1220 (R) /2020 (D)
$4 tdng tim lac hiéu qua - 5 10 13
Do md hig¢u qui mm 50 ~ 105
Méto bom ddu KW 0,75 0.75 1.5
fﬁ:;‘;h dau (f=gekbodng | 0 | 125 % 56 % 275 | 125 x 56 x 550 | 180 x 80 x 825
Vat lieu vO va bé mat cira Tdm hogp kim nhom kém
Day sudi cira Mot pha 220 V x 300 W
Khéi lugng tinh kg 2700 3350 4200
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b) Mdy két dong tiép xiic kiéu thing quay

Ngoal mdy két dong ti€p xiic kiéu t&m ndm ngang, con ¢6 loai tdm
thiang ding diing dé k&t déng cd nhung it phd bién.

Hinh 6-14 gi6i thiéu nguyén 1§ cdu tao va lam viéc clia miy két dong
1i€p xtic kiéu thing quay Rota-Freeze clia hing Atlas Dan mach.

=

Hinh 6-14. Nguyén ly ciu tao va lam viéc clia
méay két ddng tiép xuc kiéu thing quay:

1. Tryc 14n diéu chinh d6 ddy 1dp san phdm; 2. Bo gat d& phan phéi
déu san pham két dong dang 16ng cho thang quay; 3. San pham dang
1dng vae; 4. Thanh phan san phdm vao; 5. Dao nao; 6. Bang chuyén;

7. M6i chdlt lanh ho#ic chit tai lanh vao va ra.

Mdy bao gém mot thing quay bing inox duge 1am lanh tryc ti€p hoic
gidn tiép tir -30 dén -50°C. Thyc phdm dang 1éng, rin hoic c6 dang khudn
hinh tiéu chuin duge két déng qua mot vong quay cha thiing quay va duogc
dao nao ra roi xudng bang chuyén di ra ngoai. Cdc san phim nhéo (crém rau
qua) hoac léng nhu stip dugc nén thanh binh qua bang hodc khuon tiéu
chudn 1,5 x 2 x 3 ¢m.

Bang 6-11 gidi thidu nang suit mot s6 cd mdy Rota - Freeze.
184



Bang 6-11. Nang sudt mdy két dong tiép xue thung quay Rota - Freeze

San phdm ran San pham phio | Nang suat . ;
Kiéu hodc ca khudn hodc 1ong (crém lanh yéu l:]z?hmr?:: lml;i‘hofk
(file ca, thit ..) hoa qua, sip...) | cdu, KW/, Ehiae g K8

H-300 | 80+ 130 kg/h kh"ﬂﬁm 37/-40°C 3 1700
H-600 | 160:260kgh | ~400kgh 74 6 3300
H-1200 | 320+ 520 kg/h ~ 800 kg/h 185 12 6500

6.1.8. Mot s6 phuong phap két dong khac

1. Két déng trong khi hod long K& dong trong khi hod 16ng thudng
duge thue hién véi nite long. Nito long s6i & nhiét do -196"C. Do c¢6 do
chénh nhiét do rat 16n gifta sdn phdm va nhiét do s6i nén san phdm duge két
dong gdn nhu titc thdi. Niang suat lanh clia mot kg nito 16ng 14 nhiét 4n hod
hoi & -196"C va nhiét hién thu vao khi khi lanh nang nhiét do 1én dé&n gén
nhiét do két dong sdn pham. Nhiét d6 dé cao hay thap tuy thudc vao cdch b6
tri trao d6i nhiét gita hoi lanh vi sdn phdm c¢6 hiéu qui hay khong.

Hinh 6-15 gi6i thiéu so d6 nguyén tac cia mot him két dong phun nito
long.
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Hinh 6-15. Sd dé nguyén tac clia mdt ham két dong
st dung nitd 16ng phun (Cryogen — Rapid)

A - ving két ddng so bd; B — ving phun nitd 16ng; C - vang can bing nhiét do;

1 — Ham céch nhiét; 2 - Bang chuyén; 3 — Ban nap san phidm; 4 — Clfta nap san
phadm; 5 — Ban thao san phdm; 6 — Khay hifng cé van xa; 7, 8 — Ong hut va quat
hut; 9 — Quat khudy; 10 — Ong din nita 1dng; 11 — Ong phun v&i mai phun va van

gidm ap; 12 — Nitd 16ng; 13 — Khi nitg; 14 — Van; 15 — T4m diéu chinh ludng khi hut
(t&m 1i6t Iuu).
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Sén phim dugc két dong lién tuc. Tir ban nap vao clta nap, san phidm
duge bang chuyén vo tan dua vio ving A ddu tién dé két dong so bd dén
nhiét do dong bang. ¢ day, nhd ¢6 quat khudy ddo manh khi nito lanh ma
san phdm dugc lam lanh va két dong so bo. Sau dd, san pham di vao viing B
va dugc phun nitg 16ng. San phdm ké&t dong nhanh chéng do hiéu qua nito
16ng so0i1 trén bé mat sadn pham. Sau d6 1a ving C, & day san pham dugce u dé
nhiét do tdm san pham dat yéu cdu. Thudng, dé két dong 1 kg sdn phdm cin
1 1it nito long. Phuong phdp ndy boi vay rat ddt tién va chi cé thé dp dung
cho cdc san pham lanh dong co gid tri kinh t€ cao.

2. Két dong trong chdt long lanh

Khi nhing san phim trong nuéc mudi lanh hoac trong chit 16ng lanh
{chuyén dong), t6¢c d¢ két dong san phdm rat cao do kha nang trao déi nhiét
giifa chét long va sdn phdm rit 1dn twong duong véi tam ti€p xGc kim loai
trong mdy k€t déng ti€p xdc. Do dé cé thé so sinh phuong phdp nay véi
phuong phap két dong ti€p xdc nhung vdi vu diém Ia sin phdm khéng cén cé
hinh dang, kich thuéc cd dinh. Phuong phdp nay rat thuédn loi cho viéc két
dong ga va gia cdm cdc loal. Nguoi ta cing hay két dong cd trong nudc
mudi. Khi dé nudc mudi duge gid & nhiét do ddng bang, mudi s& khong bi
phén li dé thdm vao san phim. Tuy nhién vi phai dua lién tuc san phdm néng
va0 nén mudi ¢6 thé khuéch tdn vao sin phim 1am anh hudng dén mui vi sén
phdm. Nudc thira déng bang vao céc dan bay hoi anh hudng dén qué trinh
trao ddi nhiét. D€ cai thién tinh trang nay c¢é thé cho thém khoang 10%
glycerin vao nudc mudi dé md rong pham vi nhiét do tir -15 dén -17°C. Sau
khi két dong c6 thé ma bang cho cd dé giam hao ngét. Dé trdnh tic dong
x&u clia mudi, c6 thé sir dung bao bi nilon két hop véi hiit chan khéng sin
phim. Phuong phdp nay rat hiéu qua vira dim bao hé¢ s& trao déi nhiét cao
vira ddm béo vé sinh va chat lugng sin pham.

6.1.9 So da hé thdng lanh cia may két déng

Do nhiét dg yéu cau & dan bay hoi thidp tir -35 dén -60°C nén nhat thigt
hé théng lanh phai 1a loai 2 cdp ddi voi cd NH, va R22. Cdc mdy két dong
véu cdu cudng d¢ trao déi nhiét 1dn nén phuong phdp cdp long 16t nhit 1a
bang bom tudn hoan. Tuy nhién vin cé thé cdp 1déng cho dan bay hoi nhd tigt
luru hodce nh& binh tdch 16ng dat trén cao.

D6i v61 moi chat NH,, c6 thé sir dung so dé 2 cdp biéu dién trén hinh
5-5 cho cdc loai may két dong khac nhau tir budng, th két dong gié dén mdy
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két dong bang chuyén xoin, thing hay tang soi. Di¢u cdn luu ¥ 1a cdc dan
bay hoi phai phi hop. Riéng d6i vai may két dong 1i€p xic cdc dan quat
duoge thay bing dan tam lac.

Hinh 6-16 va 6-17 gidi thi¢u mot so d6 hé thong lanh Freon (R22) 2 cdp
mdy nén ¢6 bom tudn hoan st dung cho mot may k&t dong ti€p xdc vi mot
ti két dong gi6. Céc dan lanh va tdm lac duge xa bang bang cich phun nude
c6 nhiét do moi trudmg tir he théng bé nude va bom phun ciing nhu miii phun
da bo tri sdn trong dan lanh.
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Hinh 6-16. So d6 hé théng lanh 2 cap R22 (may nén 2 cap)
ding cho tl két déng tiép xic cap dich nhd bam tudn hoan:
1 May nén 2 cap; 2. Tach dau; 3. Binh ngung; 4. Binh chifa cao ap; 5. Phin loc, séy;
6. Mat gas; 7. Binh lam mat trung gian: 8. Binh chifa dau tuan hoan; 9. Bam dich;
10. May két déng tiép xuc.
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Hinh 6-17. So d6 hé théng lanh budng két déng 2 cap R22:
1. May nén; 2. Binh tach ddu; 3. Binh ngung; 4. Binh chifa cao 4p; 5. Binh chira
trung gian; 6. Binh hai nhiét va tach 16ng; 7. Dan bay hoi cé quat tudn hoan gi6
phia trén; 8. Hé théng bé nudc va bom nudc x4 bang.
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Nhu trén da néi. phuong phdp cap dich bing bom 14 hiéu qua nhat wy
nhién vin c6 thé cdp dich bing phuong phip truyén théng nhu binh tich
[ong dat trén cao. Hinh 6-18 gidi thi¢u so dé nguyeén 1y cap long ta két dong
tiép xdc bang binh tich 1ong phia trén. Phuong phip nay cing c¢é thé dung
cho buéng, th cdp doéng... ¢é dian bay hoi truc ti€p. Hidu qué trao d6i nhiét
cua phuong phdp nay kém xa so v&i cip dich bing bom nhung né lai cé wu
diém 12 don gian, ré tién, it phai bao dudng, sira chira, van hanh tin cay va
tudi tho cao.
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Hinh 6-18, So dd cap nguyén ly cap dich bang binh tach léng d&t phia trén
(nhd cdt 16ng) diing cho NH3 va freon
1. Binh tach Idng bé sung, h&i nhiét, qua lanh Idng; 2. Binh tach ldng dat irén cao
(binh chéng tran); 3. Dan bay hdl tAm lac: 4. Binh tach (dng phu; 5. Dan bay hai tQ gid;
6. Bé va bom nudc xa bang; 7. Budng dich cap tif binh chita cao ap; 8. Budng hoi
vé may nén; 9. Dudng dau vé binh chifa dau.

6.2 MAY SAN XUAT NUGC DA

Trong kho lanh thong thuong déu ¢é mot phan xudng san xudt nude dd
dé phuc vu viéc cdp lanh, udp lanh ngay trong kho lanh hoac dé ddp img nhu
cdu nude da cho san xudt hodc doi séng nhan dan xung quanh.

Céc phuong phdp san xudt nudc dd va cdc loai mdy dd duge trinh bay
trong chuong 9 sdch "K¥ thuat lanh tmg dung" Nha xuét ban Gido Duc nam
2003. O day chi giGi thigu mot 56 may véi cdc dac tinh k¥ thuat co ban.

6.2.1 B& da khdi (25 kg hoac 50 kg) diing nudc mubi tuy cé nhiéu

nhuge diém 1a céng kénh, chiém nhiéu dién tich, nuéc mudi gay han ri
nhung do cong nghé ché tao dé dang, cdy dd phu hgp véi viéc mang theo ra
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tdu bién ddnh bt hai san. lau tan nén vdn duge sir dung nhiéu & nurde 1a, dac
biét doc theo bds bién Viét Nam. Nha mdy ché tao thiét bi lanh Long Bién
Ha No6i ché tao mot loat bé dd tiéu chudn vdi may nén amoniac tir 3, 5, 10,
15, 20 tan dd/ngay dém. Khi ghép n6i hoac 16 hop lai ta ¢6 thé dat nang sudt
cao hon néu cdn. Hinh 6-19 gidi thiéu nguyén tic cdu tao vd lam viéc cua
mot bé d4 khai va thi du 6.1 gidi thiéu sa luoc vé cdch tinh todn thiét k€ mot
bé d4 kh&i,

ey EE
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Hinh 6-19. B& d4 khai:

1. Gng can bang; 2. Bom nude mudi: 3. Khudn da; 4. Dan bay hdi 8ng
dimg; 5. B nudc mudi; 6. BE tan gia; 7. Co cau lat; 8. Linh da; 9. Ban
trugt da; 10. Mang rét nuéc; 11, Cau truc chay dién,

Thi du 6.1. Tinh todn so b bé san xudl nude dé khéi 50 kg/cay cho dinh bat haj
san, nang suat 30 tin/ 24 h, Nhiét d6 nude vao 30°C, sau khi duge 1im lanh so bo nude rét
vao khuon 1a 15°C; loai khuon 50 kg, tiét dién trén 380 x 190 mm, tiét dién dudi 340 x 160

mm, bé lam viéc 3 ca 24/24 h. Xdc dinh nang suat lanh yéu c4u va cdc thong s6 ca ban ctia
bé di.

Giai:

a) Thai gian lam d 1,

Khuén dd da cho c6 tigt dién tren 380 x 190 mm va dudi 340 x 160 mm nén théi gian
két dong ¢ thé xdc dinh vdi n = 2 theo ¢ong tnic:
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1= 2 by(by + B)

trong dé:
T - thoi gian két dong, h:
i, - nhiét do nude mudi trung binh treng bé, “C;
b, - chiéu rong khuon (18y canh ngén cla i€t dién trén khuon d4), m;
A, B - cic hé sd phu thudce vao 1l s6 n = a /by
néu khuon hinh vuong # = 1 thi A = 3120 va B =0,036
néu khuén chir nhat n = 2 thi A = 4540 va B = 0,026.

1= ‘I’S—‘EF 0.190.(0.190 + 0,026) = 17.7 h

Nhimg tra thec dé thi hinh 9.7 "K¥ thuat lanh (ng dung"” ¢6 1, = 22,8 h.
bDé an toan. chon 1, = 22.8 h.
b) S8 lrgng khuon da yeu cdu:

_ 30.000 kg/24h.228h
50 kg ! khuon

= 570 khu6n

C6 thé chia 570 khu6n d4 thanh 38 {inh, maéi linh 15 khuén.
¢) Xdc dinh nang sudt lanh Q, yéu cdu:
Ou=0,+:+Q;+Q,+ 0. KW
@, - dong nhiét tn that qua két cdu bao che vio bé, & day |a thanh, ddy va nap bé:
Q. - dong nhiét thu cla nuede lam dd tir 30'C xudng - 8°C;
@, - ddong nhiét do thong gid. & day bang O;

Q, - dong nhiét do van hanh nhu bom khudy nuée mudi., md ndp bé dé thao tic dua
khudn dd vao ra,

- ddng nhidt do tan gid'dé thio khuon
- lugng d4 hao hut khi tan gid
(O, - dong nhiét do san phdm ho hap, & day bang 0.

Ngoai 5 déng nhiét trén, néu ¢6 thém bo phan lam lanh nude sg bé hoac kho bao
quéan dd. cdn phai tinh riéng cdc ndng sudl lanh yéu cdu dé d€ b sung vao két qua cudi
ciing:

Q.= mCu(t, - 0'C) + 1 + Cy(0 - 1)), kW
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trong d6:
M - nang sudt dd yeu cdu ar = 30 1an/24 h = 30.000/(24.3600) kg/s:
C\. = 4,18 kJ/kgK. nhi¢t dung riéng clia nudc;
r = 333.6 kJ/kg. nhiét &n dong dac cla nude dd;
Cos = 2,09 kI/kgK, nhiét dung riéng cua nude dd:
¢, = 30°C - nhiét do nudc vio;
1, = - 8°C - nhiét do nudc dira
Vay:
0, = 165,18 kW

Do khong xdc dinh duge O, va @, nén lay ting thém 0 + 15% nang sudt lanh tuy

theo két ciu va quy mo bé da. O day lay 1,15%, do dé:
Q.= 1.15.Q, = 190 kW

Do nhiét d6 bay hoi ndm trong khoang -15°C nén cd thé chon mdy lanh amoniac 1
cp nén trong nudc hoac nude ngoai. Néu 1am viée tai Ha Noi, lim mdr bang nudc gigng
khoan nhiét dé 8n dinh 25°C, 1a ¢é t, = 35°C. Chon nhiét do séi -15°C dé dat nhiét do nudc
mudi trung binh -8'C tra duge § bang 7-7: Mdy nén san xuilt trong nudc chon ducge 3 mdy
6AV935 nang sudt lanh tiéu chudn 3 x 75.000 keal/h = 261 kW & che do 1, = 30°C, 4, = -
15°C). Khi nhiét d6 ngimg 1 tang SK ning suat lanh giam Khodng 7.5% nhur viy @, 0 ché
do + 35°C v - 15'C 1a 242 kW > 190 kW yéu cdu, Khi thiét k€ trong dé én mon hoc. sinh
vien cdn phéi tinh todn theo nhu da hudng din. O day chi 1a phuong phap tinh nhanb.

Néu chon mdy MYCOM clta Nhat theo bang 7-2. ta di ¢é san 4, = 35'C. 1, = - 15°C
nén khong cén tinh chuyén déi nang suat lanh. O day ta chon dude 2 may N6WA véi @, =
2 x 121,3 kW = 2426 KW > 190 kW nén 1hod man yéu cdu.

Ghi cfut: Mdy nén 6AV95 cia Co khi Long Bién hoiin toan gidng nhu miay NOWA

cha MYCOM (6 xilanh, dudng kinh xilanh 95 mm, khoang chay pittong 76 mm) chi khic
nhau s6 vdong quay. Mdy MYCOM c¢6 # = 1450 vg/ph con eila Long Bién 14 1000 vg/ph.

- Két cdu bé dd khoi;

Bé dd gém mot bé nudc mubi chia 1am 2 ngan, mot ngan dat dan lanh
con mot ngan dat cdc khuodn lam dd. NuGe mudi tudn hoan trong bé nhd bom
tudn hoan. Nudc mu6i tir trong ngan cay da duge bom didy vio ngan ¢é dan
bay hoi (dan xuong cd hodc dan Ong ding). G day nudc mudi duoe 1am lanh
va duge day vao ngin ciy dd. Cdc ciy dd thudng dwge bs tri thianh linh dd,
méi linh gém tir 5 dén 10 cay tuy theo cd bé. Cdc linh d4 chuyén dong trong
bé nhd hé théng vit ddy va chuyén déng nguge chidu véi nudc mudi. Khi da
thanh d4, c4 linh d4 dugc cdu truc nang lén khoi bé dua sang nhiing vao bé
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tan gia tlr 2 dén 4 phiit sav dé duge dua lén ban 1at dé thdo khuon. P4 duoge
dua vao kho con linh dd duge dua dén hé théng voi rdt tu dong. Nude duge
d8 ddy 90% khuon réi linh dd duge dua vio ddu kia ciia bé. Khi chuyén
dong hét chiéu dai cde bé da 14 da sdn sang dé ra khuon.

Bé thudng dugc xay bing gach do sau dé cdch dm, cdch nhiét bing
stirépo va sau dé 1a mot 16p thép tdim 5 + 6 mm. Nén bé ciing duge x4y nhu
sau: dudi cing 1a 19p bé tong gach v& dam k¥, sau d6 1a 16p bé téng da dam
M200 day 150 + 200 mm, 18p cdch 4m bang nhya dudng | mm, 16p gidy ddu
1 + 2 mm, 16p cach nhiét stiropo 100 + 200 mm, 16p gidy ddu 1 = 2 mm, 16p
bé 1ong cdt thép 60 + 100 mm, I1dp cdt 16t mdong 10 + 15 mm va cudi cing la
vd bé bing thép 1dm day 5 + 6 mm. Nap bé thudng dugc ghép bang cic tdm
gb day 30 mm dé tién ra d4, trén cling 1a 1dp vai bat dé giam ton thét nhiét.

- Khuén dd c6 kich thuéc ticu chudn. O Viét Nam thudng sit dung cic
kich thudc cho trong bang 6-12.

Bang 6-12. Kich thude khuon dd

Khdi lugng | Khoi luong Kich thirde khuon Thsi gian
cay da khuon Cao Diy l6n Diiy bé déng da
kg kg mm mm mm h
35 3 300 330 x 60 320x 40 4
12,5 8.6 1115 190 x 110 160x80 8
25 11,5 1115 260 x 130 | 280x 110 12
50 27,5 1115 380x 190 | 340 x 160 16
- Linh da:

Cic bé da c6 nang sudt tir 5 tdn/24h trd 1én déu dung khudn 50 kg. Cac

khudn duge bd tri thanh linh. Hinh 6-20 gidi thiéu kich thudc linh dd 7 cay
x 50 kg/lcay va hinh 6-21 gidi thiéu két cdu mot bé da 20 tdn voi 30 linh d4,
mdi linh 2 khudn bd tri d8i xidng hai bén ngin dan lanh. Bang 6-13 gidi
thi¢u thong s& dinh hudng cho cdc bé d4 ¢ nang sudt khdc nhau.
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Bdng 6-13. Thong s6 dinh hudng cia cdc bé dd ¢d khdc nhau

Nang sudt 55 54 linh SO l‘inh Bﬁgrgrr)lg i thuge be €8
bé da kl’iiu’én déd 16ng d;c Pl dan lanh Dai Réng Cao
a én A :

tnf4gis | chisc | chigc | chie mm mm mm mm
o 5 100 15 8 660 4.900 4.370 1.250
10 200 29 15 700 R.225 4.410 1.250
15 300 43 22 8OO 11.550 4.510 1.250
20 400 58 25 360 14.875 4,570 1.250
25 500 72 36 900 18.200 4.610 1.250
30 600 86 43 900 21.525 4610 1.250
35 700 100 50 1000 24.850 4.710 1.250
40 800 115 58 1000 28.650 4710 1.250

6.2.2 May da vay

Nude dd vay con goi la nudc dd manh, déi khi con goi la nuée da hat,
nudc da siéu hat, V@i cdc may nang suit nhod, may nuée da vdy thudng duce
ché tao & dang hoan chinh nguyén cum hé théng lanh vdi thiét bi dac biét dé
lam dd. Cic mdy nang suit 1dn thudng cé dang tach: hé thong lanh dat riéng
cOn bd phan lam dd gébm dan bay hoi (hoac nudc mudi lanh), tang trong
hoac truc vit 1am dd va véi cdc bd phan cap, thao nudc, thio dd dat riéng.
Kho chida dat nim dudi bo lam di. Hinh 6-22 gidi thiéu mot mdy nude da
vdy ki€u tdch vdi bo lam dd kiéu tang tréng dit nim ngang v6i 3 bd phan’
chinh: h¢ théng lanh, bd lam dd vay va kho chita d4 cta hing Scotsman
(M§) diing dé lap dat tai chd hodc ldp dat trén tdu danh cd xa bo.

Uu diém ndi bat so v&i bé d4 1a rdt gon nhe, tén it dién tich lap dat.

Bang 6-14 gidi thiéu thong sd k¥ thuat cia mot s6 mdy dd vay cla hing
Scotsman (M§). Tang tréng 3 ndm ngang lam bing thép khong gi, bé mit
bén trong bd tri dan 8ng xodn bay hoi, bén ngoai 1a khay nudc. Khi tréng
quay, trén b€ mat tréng hinh thanh mot 1dp dd day 0,5 + 1,5 mm va duge
mot ludi dao ding im nao ra, r&i vio mdng xudng budng chira dd. Do ddy d4
duge quyét dinh béi nhiét do bay hoi va 16¢ do quay cla trdng. Tréng quay
duge nhd mot méto kéo va hoép gidm t8c diéu chinh t6¢ d6. Cum mdy lanh
26m mdy nén Binh ngung 1am mat bing nudc hodc mdy nén dan ngung lam
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mdt bang khong khi dat cach xa bo lam da. N&i gira hai phén 2 dudng Ong
ga di vé va cdc thiét bi dién ciing nhu e dong diéu khién diéu chinh may da.

Phuong phép san xudt da manh duge trinh bay trén hinh 6-23.

- |

Hinh 6-22. May da vy clia hiang Scotsman (My) kiéu tach:
1. Binh ngung; 2. éng gas 16ng di; 3. Tang tréng lam da vay; 4. Hoi gas vé may nén;
5. (jng cap nudc lam da va tam mat binh ngung; 6. Phin loc nuéc; 7. Van nudc;
8. Budng xa nudc dan ngung; 9. Budng xa nude thifa; 10. Budng chira da vay.

Hinh 6-23. Nguyén tac tam da trén tréng quay:

1. Tréng quay bing thép khéng ri ¢6 dan dng xo4n bay hdi phia trong: 2. Bé
nudc; 3. Van phao diéu chinh mic nuéc; 4. Dao nao da; 5. Da vay; a. Phdn lam
lanh va két dong nudc irén bé mat tréng quay; b. Phan qua lanh nudc da da két

déng; c. Phan nhan nudc va b3t dau qua trinh hinh thanh nudc da.
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6.2.3. So do hé théng lanh cua may lam nudc da

Vé nguyén tic. hé théng lanh ding cho mdy lam nudc dd la loai | cip.
Véi cde bé dd nang sual 16n thudng ngudi ta dung moi chat NH,. Nhiét do
trung binh nuéec mudi khoang -15°C. D81 véi cdc bé dd nho vd cdc mdy dd
vay thuong diung Freon 1 cip. Nhiét d¢ bay hoi clia cdc mdy dd vay thdp
hon, dat -25, c6 khi la -30"C.

Hinh 6-24 gidi thiéu mot sa dé hé théng lanh NH, | cdp ding cho bé
nudc dd ciy va hinh 6-25 gidi thiéu mot so dé hé théng lanh | cdp cho may
dé vay.
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Hinh 6-24. Sd dé h@ thong lanh NH3 1 cap
diing cho bé da cay
1. May nén; 2. Binh tach dau; 3. Binh ngung; 4. Binh chifa cao ap;
5. Phin loc; 6. Van dién tir két hap vdi rale mifc long 10 dé khéng ché
mifc 16ng trong binh tach Iéng 8; 7. Van tiét Iuu tay; 8. Binh tach léng;
9. B& nuSc mudi véi dan lanh xuong c4 va may khudy; 10. Role;
11. Binh tach Idng phu; 12. Binh x& khi khéng ngung:
13. Binh chira dau thu héi dinh ky W cac thiét bj.
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Hinh 6-25. Sdg d6 hé théng lanh 1 cap (NH3 hoac Freon) cho may da vay
1. May nén; 2. Binh tach dau; 3. Dan ngung; 4. Binh chira; 5. Phin loc;
6. Van dién tif diéu chinh mirc 1dng; 7. Van iél Iuu tay; 8. Binh tach Iong;
9. C6i lam da vay; 10. Mat ga; 11. Bom nudc; 12. Budng chifa da vay.

6.3 SO DO HE THONG LANH NHA MAY CHE BIEN THUC PHAM

6.3.1 Quy hoach mit bing

Theo kinh nghiém, hing MYCOM (Nhat) da dua ra cdc sd liéu dinh
huong vé dién tich, chiéu day cdch nhiét, nang suat lanh vd mdy nén lanh
MYCOM tuong ing nhu gidi thiéu trong bang 6-15. Bang 6-16 gi6i thiéu vé
thong s6 bé da di kém.

198



Bang 6-15. 86 lidu dinh hudng kho lanh MYCOM

Dung tich. tan 100 | 200 | 300 { 500 | 800 | 1000 \
Nang sudt két dong, tan/ngay - 5 10 15 20 20 J
|- Kho lanh 132 | 231.5 | 2385 | 4435 | 698.0 | 978.0
- Phong chos 33,1 3545 | 695 | 845 [ 992 | 1320
- Budng két dong - 232 | 405 | 636 | 893 | 893
Dién tich |” Buéng choy kél dong - - 232 | 364 | 397 39.7
nén.  |. Buéng mdy 331 | 463 | 529 | 595 | 1090 | 129.
m* | Budng ché bién 496 | 66,1 | 66,1 | 925 | 1585 | 1585
- Van phong - - 264 | 33,1 | 595 | 595
- Phong an nghi - - 215 | 248 | 4406 44.7
Tongcong| 247.8 | 4216 | 5836 | 8376 | 12978 1630.7
Chiéu day |- Kho lanh 150 | 150 § 150 | 50 | 150 150
cdch nhiét . )
Styropo |~ Buong ket dong 200 | 200 | 200 | 200 | 200 | 200
mm |- Phong chd 100 | 100 | 100 | 100 | 10O 100
- Kho lanh 404 | 79.1 | 886 | 119.4 | 1642 | 226.1
Na{‘aﬁl fl”a" - Budng ket dong - | 513 | 1027 | 1544 | 2068 | 2068
ow |- Phong ch 32 | 46 | 88 | 9ol | 120 | 134
Téngeong| 436 | 1350 | 2001 | 2829 | 3830 | 4463
N4A |N4A |N6A |[NSA [N4B |N6B
M4y nén piston NGB
M4y nén lcum |[leum |[2Zcum |[2cum |2Zcum [2cum
MYCOM NI10OL [N125L |[N160S |N125L [N160S |N160S
May nén truc vit N160L
leym |lewm |Leum [2Zecom [2cum |2 cum
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Bdng 6-16. Théng sé dinh hudng bé dd MYCOM

Nang sudt bé d4, 140/ ngay 10 15 20 30 30 100
Kho b#o quan dd, tan 600 700 1100 1500 | 2000 | 2800
- Budng sdn xudt di 37.0 §48,5 | 178,55 | 131,0 | 3770 | 7550
- Kho bdo quéin di 178,5 | 218,0 | 294,00 | 3970 | 535,06 | 775,0
- Phong dgi bdo quin 49.6 26.8 331 33.1 39.7 99.0
Dién tich . |- Phong miy 496 | 695 | 79.4 | 66,2 | 89.3 | 139.0
4L M Team dien - - - - 198 | 33,1
- Van phdng 24,8 28,9 46,3 39.7 52,9 52,9
- Nha an nghi, hanh lang - - - 26,4 364 62.8
Tong cong| 359.7 | 4913 | 6313 | 7934 | 1150.111917.0
Chiéu ddy |- Bé dd 150 150 150 1530 150 150
cach nhiét,
- Bé di 67,2 99.2 t31,5 | 235,9 | 3249 | 649.8
Niang sudl ) 5 s
lanh, kW | Kho bao quan di 35.9 39,7 50.3 76,3 90,4 | 108,3
Tong cong| 1030 | 1389 | 1848 | 312,2 | 4153 | 7581
Miy nén pittc N4A | N6A | N8A | N4p | 2 7dy |2 mdy
Miy nén dy nén pittong N'SB. N8B
MYCOM
Mdy nén truc vit NI2S5LUINI2ZSLUNIGOLSUNISOLU | NI6OSU | N2B0OSU

Lire y: Khi stt dung cdc thong s6 dinh hudng trén ta cin dic biét luu ¥
vé nang suft lanh yéu cdu. G day ngudi ta dua ra céc thong s6 cho nhiét do
mol trudng thdp hon & Viét nam, (dn that nhiét qua két cau bao che ciing
1ho hon, do dé cdn phai tinh nhiét lai mot cdch can than. Theo kinh nghiém,
“in phai tang thém chiéu ddy cdch nhiét cling nhu tang nang suit lanh yéu
cau tir 25 dén 35% nira mdi phi hop v6i khi hdu Viét Nam v dam bao cong
sudt thiet k€. Hinh 6-26 gidi thiéw mit bang nha mdy ch€ bién thuy san xudt
khdu Quang Phii, Quang Ngai.
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Hinh 6-26. Mat bang nha may ché bién thyc phdm xudt khdu Quang pha,
Quang Ngai nang sudt 1000 tan/nam.
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Hinh 6-27. S0 d4 hé théng lanh R22 nha may ché bién thuc pham xuat khau
Quang phu, Quang Ngai nang suat 1000 tan/nam.
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6.3.2. So d6 hé théng lanh

Vé nguyén tdc, c6 thé thiet ké hé théng lanh riéng cho ting ho tiéu thy
nhu kho lanh riéng, mdy két dong riéng, mdy dé riéng ... nhung cfing ¢6 thé
sir dung kiéu hé théng lanh trung tam. Hinh 6-27 gi&i thi¢u so dé hé théng
lanh trung tam cia nha mdy ché€ bi¢n thuy san xuit khiu Quing Phd, Quang
Ngdi, vé theo ky hiéu truyén théng goém kho lanh 60 tdn va 25 t4n, ti dong
tiép xiic 750 kg/mé, ta dong gié 200 kg/meé va 1 mdy d4 vay 5 18n/24h. Kho
lanh déng ¢6 nhiét d6 - 20°C.

203



Chuong 7

'TINH TOAN CHU TRINH LANH,
TINH CHON MAY NEN

7.1 CHON CAC THONG SO CUA CHE PO LAM VIEC

Ch& do lam viéc cla mot hé théng lanh duge dic trung bang bon
nhiét d¢ sau:

- nhi¢t do s6i1 cia moi chét lanh 1

- nhiét do ngung tu cia méi chét ¢;

- nhiét do qud lanh cia 1dng trude van tiét luu 1

- nhiét d hoi hidt vé mdy nén (nhiét d6 qud nhigt) ¢,.

1. Nhiét do s6i ctta méi chdt lanh t, phu thuoc nhiét d¢ budng lanh.

Nhiét do soi clia moi chit lanh ding dé tinh todn thiét k& c¢6 thé 13y nhu
sau:

"U = !h - Arn,
1, - nhiét d6 budng lanh; '
Ar - hiéu nhiét do yéu cau.

- D81 v&i dan bay hoi tryc 1iép, nhiét do bay hoi 18y thap hon nhiét do
budng 8 + 13°C. D¢ khéng phii dua thém nhiét d¢ soi bd sung, ddi vt mot
$6 budng riéng biét (khi cdn duy tri d6 4m thdp) ngudi ta 14y hiéu nhiét do
dén 15°C. Nhung ciing ¢6 trudng hop (khi cdn duy tri do dm cao trong
budng) hiéu nhiét do chi 1a 5 + 6°C. Hiéu nhiét d6 cing lén d6 am twong d6i
trong budng cang thdp. D6i vdi nhiét d6 s6i thdp hon -25°C ciing ¢6 thé sur
dung higu nhiét 46 d6, ké ca budng dic biét dé bio quan trimg va hoa qua.
Khi bao quan dai ngay hoa qua ¢6 *' - hon hiéu nhiét 4o 3 + 4°C.
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Déi véi cde thigt bi lanh thuong nghiép va dai séng nén chon hiéu nhiét
do 1on hon dén 15 + 19"C do dién tich bé mat dan bay hoi nhd, hé s8 truyén
nhiét ciing nho.

Ngay nay, hiéu nhiét do t61 uu duge coi 1a Ar, = § + 13°C.

Trong cdc hé thong lanh gidn tiép, nhiét d¢ soi cla moi chat lanh lay
thdp hon nhiét ¢ nude musi 5 + 6"C va nhiét do nude mudi ldy thdp hon
nhiét d¢ budng lanh tr § + 10°C.

2. Nhiét do ngung tu t, phu thude vao nhiét dé cia moi trudong lam mat
cua thi€t bi ngung 1. Né€u thi€t bi ngung tu lam mat bang nudce thi:

fy =ty + AL
fw2 - ohiét do nudc ra khoi binh ngung;
At, - hiéu nhiét do ngung tu yéu cdu, A, = 3 + 5°C ¢6 nghia 1a nhiét do
ngung tu cao hon nhiét do nudc ra tir 3 dén 5°C (chon 5"C).

- Trong mot vai trudng hop ngudi ta 1y chudn 13 nhiét do trung binh
ctia nude Khi vao va ra khoi binh ngung, hiéu nhiét d¢ l1dy bing 4 = 6°C
(chon 5°C).

- Chon hi¢u nhiét d6 ngung tu thue ra 12 mot bii todn t8i yu vé kinh 1€
dé€ dat gid thanh mot don vi lanh 13 ré nhdt, Néu hiéu nhiét do ngung tu nho,
nhiét do ngung tu thap, nang sudt lanh tang, dién nang tiéu 16n nhé nhung
tiéu hao nudc nhiéu va gid ti€n chi cho tiéu 16n nwée ting 1én. Néu gid dién
ré nhung nudc lai ddt thi ¢6 thé 14y hiéu nhiét do tang lén dén 5 + 6°C.

- D61 v&i mdy lanh freon nén chon hiéu nhi¢t d¢ 16n gép hai lin doi vdi
mdy lanh amoniac. _

- Nhiét d9 nude ddu vao va dau ra chénh nhau 2 + 6°C va phu thuédc vio
ki€u binh ngung: '

las = 1y + (2 + 6)°C
t.2 - nhiét dé nudc ra khdi binh ngung;
t,, - nhiét do nuée vao binh ngung.
D6i vdi binh ngung 6ng vo nam ngang chon Az, = 5 K nghia la:
‘ ter = 1, + 5°C.

- DB6i véi cdc thi€t bj lanh thuong nghiép va dan dung. d¢ chénh nhiér
d nude vio va ra ldy dén 8 + 10°C.

- Nhi¢t dd nudc vao binh ngung phy thu@é ‘vao diéu kién méi trudng.
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Khi st dung nude tudn hoan qua thdp giai nhié¢t 1dy nhiét do nude

vao binh ngung cao hon nhiét do nhiét k& uét 3 + 4°C.

Nudc giéng va nude thinh phd chi s dung mot lan:

- Nudc giéng khoan: 1y biang nhiét do trung binh nam (c6t 3 bang 1-1}.

- Nudc thanh phé 1dy cao hon nhiét do trung binh nam tir 3 dén 4°C, néu
la nudc giéng ngdm; 4y bing nhi¢t d6 nhiét k€ udt néu 12 nude mat (séng
hé).

Péi v6i dan ngung giai nhiét gid, hiéu nhiét do trung binh gilra moi chat
lanh ngung tu va khong khi bang 10 + 15°C.

Nhiét do khong khi vio va ra ¢6 do chénh tir 6 dén 9'C d6i voi cdc dan
ngung amoniac cla cdc thi€l bi lanh 16n va tir 3 dén 4°C d61 voi mdy lanh
freén nho.

3 cic dan ngung wdi, nhiét do nudc gill nguyén va cé thé 1y bing
nhiét d6 nude tudn hoan (béng 1, cong thém 3 + 4°C).

Nhiét doé ngung tu khi sir dung dan ngung tudi phu thude vao tai nhiét
cila dan ngung va trang thai khéng khi bén ngoai, dic biét 1a do6 4m. Véi tai
nhiét rieng clia dan ngung ¢ = 1750 + 2000 W/m? ¢é thé lay nhiét d6 ngung
tu cao hon nhiét do nude tuan hoan tir 4 dén 6"C la phu hop v6i khi hau Vigt
nam. :

(o thé chon nhiét do ngung tu theo dé thi sau (hinh 7-1).

Thi du, tir nhiét do khong khi 30"C va do &m 60%, déng xuéng dudi gap
dudng nhiét 1di riéng ¢, = 1500 W/m?, déng ngang ta sé tim dugc nhiét do
ngung tu f, = 34,6°C. Trudng hop cdc s6 liu di cho ¢6 diém cat nim ngoai
dé thi, c¢6 thé ding phuong phip ndi suy dé xdc dinh f,. Thuan tién nhdt la
xdc dinh entanpi clia khéng khi theo dé thi 4-x rdi kéo dai dudng ¢, dé xdc
dinh ¢, (xem thém 1.1.2).

3. Nhiét do qud lanh 1, 1a nhi¢t d0 moi chét long trude khi di vao van
tiét lru. Nhi¢t do qud lanh cang thap ning sudt lanh cang 16n, vi vay ngudi
1a ¢§ géng ha nhiét do qua lanh xuéng cang thap cang t61. Tuy nhién, d6i véi
mdy lanh mot cap khong c6 héi nhiét (amonidc) nhiét do qud lanh khi qua thiét
bi trao d6i nhiét nguge chiéu ciing vin cao hon nhiét do nude vao 3 = 5°C,

f = tay + (3 = 5)'C.

Nude mdi, dau tién duge dua qua thiét bi qud lanh sau dé méi dua vao
dan ngung.
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Ngay nay, do thiét bt qua lanh lam cho mdy lanh thém cong kénh. tiéu
ton vat tr tang, gid thanh tang ma hic¢u qua lanh dem lai khong cao, cidc may
lanh hau nhu khong c¢on trang b thiét bi qua lunh. Trén thye 1€ nhi¢u co ¢
sir dung lanh clng bo khong st dung thiét bi qud lanh ntra. Viéc qud lanh
duge thue hién ngay trong thiét bi ngung t bing cdch d¢ mire long ngép vai
ong dudi cting cua dan dng trong binh ngung 6ng chum. Nude cip vio binh
s¢ di qua cde ong nay trude dé qua lanh long sau d6 mai di lén cidc ong trén
dé ngung tu moi chdt. Viée tinh todn hiéu qua lanh gitra hai phuong dan duge
trinh bay k¥ trong thi du 7.6 1ai liéu [12]).
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Hinh 7-1. D3 thi dung dé xac dinh nhiét dé ngung tu cho dan ngung tudi.

Thiét bi lanh freén cing khong duge bé tri thiét bi qud lanh. Viée qua
lanh ¢ day duge thuc hién trong binh héi nhiét, gitta moéi chdt long néng
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trude khi vio van tiét lru va hoi lanh ¢ binh bay hoi ra trudc khi vé mdy
nén. Cédch tinh toan phan tich ti mi s& gidi thiéu & phan sau.

4. Nhiét dé hoi hit t, 13 nhiét do clia hoi trude khi vAo mdy nén. Nhiét
do hoi hit bao g1 cling 1dn hon nhiét d s6i cia mot chit.

Dé dam bao mdy nén khong hiit phai long, ngudi ta b tri binh tach
long va phai dam bao hoi hdt vao mdy nén nhit thi€t phai 1a hai qud nhiét.
Do qud nhiét & tng loal mdy nén va d&i voi timg loai moi chat cd khac
nhau.

V&i méi chat amonidc, nhiét d6 hoi hit cao hon nhiét do s6i tr 5 dén
15°C, nghia 2 do qud nhiét hoi hit A, =5 + 15 K 12 ¢6 thé ddm bdo do an
toan cho mdy khi lam viéc:

=1ty +(5+ 135)°C

Su qua nhiét hoi hiit clla mdy lanh amoniic dat duge biang ba cdch:

- qud nhiét ngay trong dan lanh khi sur dung cdc loai van ti€t lvu nhiét;

- qud nhiét nhd hoa tréon thém véi hoi néng trén dudng vé may nén;

- qud nhiét do t6n that lanh trén dudmg 6ng tir thi€t bi bay hai vé mdy nén.

Do nhiét d6 cudi tdm nén clia amonidc rat cao nén lai can phai giam do
quéd nhiét cang nhd cang t6t. Trong diéu kién van hanh & Viét nam nén chon
binh tdch 16ng hiéu qua cao dé giam do qua nhiét hoi hiit dé€n gidi han thip
nhal.

P61 v6i mdy nén fredon do nhiét do cudi tdm nén thap nén d¢ qua nhiét
hoi hit c6 thé chon rit cao. Trong cdc may freon, do qud nhiét hoi hat dat
dugce trong thiét bi héi nhiet.

Vi moi chilt freén R12, dé qué nhiét hoi hit dén 30°C,

V&i moi chat freon R22, khoang 25°C.

Pac biét d8i véi méi chat freon R22 khi séi & nhiét do thdp khong nén
b6 tri d¢ quéd nhiét qud 16n.

Trong nhitng mdy nén nira kin va atra kin, hoi fredn hit vé con durge qua
nhiét khi lam mat cho cudn day dong cg, & day khong xét dén.

7.2 CHU TRINH MAY:- LANH NEN HOI MOT CAP

Céc chu trinh mdy lanh nén hoi duge gidi thiéu va phan tich ti mi trong
chuong 7 tai lieu {12]. O day chiing t6i gidi thiéu cac chu trinh co ban tng
dung trong thuc t&€, khong di sau phan tich cic chu trinh.
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7.2.1 Chu trinh mét cap amoniac

a) So dé va chu trinh biéu dién trén dé thi T-s va lgp-h

Hinh 7-2a m6 ta so d6 thiét bi t6i don gian cta chu trinh méy lanh mot
cdp hay duoc sir dung cho mé6i chit amoniac va chu trinh lanh biéu dién trén
dé thi nhiét do - entropi 7-5 va dp sudl - entanpi lgp-h.

Hinh 7-2. Chu trinh mét c8p amoniic:
a) So dé: MN. May nén; NT. Binh ngung tu; TL. Van tiét luu; BH. Binh bay hai.
b) Chu trinh biéu dién trén dé thi T-s: c) Chu trinh biéu dién trén d8 thj Igp-h.

Hé thdng lanh hoat dong nhur sau: hoi moéi chét sinh ra ¢ thiét bj bay hoi
duoc mdy nén hiit vé va nén lén dp sudt cao ddy vao binh ngung tu. & binh
ngung hoi moéi chat thai nhiét cho nuéc va ngung tu thanh long. Long c6 dp
sudt cao di qua van tiét luu vao binh bay hoi. O binh bay hoi, 16ng méi chat
$01 ¢ 4p sudt thap va nhiét do thap thu nhiét cia moi trudng lanh. Hoi lai
duoc hit vé mdy nén, nhur vy vong tudn hoan cliia moi chat duoc khép kin.
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1hat

Su thay déi trang thal maéi chdt trong chu trinh nhu sau:

{’-1 - qua nhiét hot hat;

/-2 - nén doan nhiét hoi hit tir dp sudt thip p, 1én dp sudt cao p,. 5; = 5,:
2-2" - 1am mét dang dp hoi méi chét ir trang thii qua nhiét xudng trang
bio hoa;

2'-3" - ngung ty mai chit ding ap va dang nhiét;

3’-3 - qud lanh moi chat 1éng dang ap;

3-4 - qud trinh ti€t luu ding entanpi & van tiét luu A, = fi,;

4-1° - qud trinh bay hoi trong binh bay hoi ding dp va ding nhiét p, =

const v f; = const.

Phuong phép xéc dinh cdc diém nit chu trinh 17, 7, 2, 2%, 3°, 3, 4 rén dd

thi lgp-/i nhu sau:

dép

Piém 3’ - giao diém cha p, v x = 0 (bio hoa long);
Diém 3 - giao dié€m cla p, va nhiét do qud lanh #,;
Diém 4 - giao diém cGa p, va &, vi qué trinh tiét luu by = 1y

Diém /' - giao diém cha p, va x = | (hoi bio hod kho);

Diém 7 - giao diém cla p, va 1., (nhiét dd qua nhigt);

Diém 2 - giao diém ciia p, va 5, = 3.

Nhu vay tit ca cdc di€m niit chu trinh da dugc xdc dinh.

Pac diém cilta cdc qud trinh la:

- qud trinh 4-/": bay hoi thu nhiét cia méi trudng lanh, san xvdt ra lanh
{ng muc tiéu lam lanh;

- qud trinh /'-7 1a qud trinh qud nhiét hoi hit do cdc nguyén nhir da néu

a7.l;

nén

- qud trinh /-2 14 qud trinh nén hoi méi chat trong mdy nén qud trinh
tiéu thu céng nén do déng co cung cép;
- qud trinh 12am m4t, ngung ty va qud lanh 2-2°-3"-3 xdy ra trong binh

ngung tu két hgp véi viéc thai nhiét cho nude 1am mdt.
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Tén goi nhiét d& & cac di€m niit nhr sau:

t; = t, - nhiét do hoi hidt vé mdy nén, 1, = t,,;

t, = t, - nhiét do s6i cia moi chat trong dan bay hoi , ¢ =1, = 1
t; - nhiét do cudi tdm nén;

t, - nhiét do hoi bdo hoa & binh ngung tu 7, = £;



v - nhiét do [ong bdo hoad ¢ binh ngung tu 1, = 1,;

t5 - nhi¢t do qud lanh léng 7, = 1.

b) Xdc dinh chu trinh mét cdp

Trude khi xdc dinh cdc dai lugng ctia chu trinh ¢dn phai xdc dinh dugc:
- moi chat lanh sir dung trong chu trinh;

- thiét 1ap duoe chu trinh 1rén d6 thi /gp-/i theo so dé thich hop.

Cac dai lugng chinh cia chu trinh cdn xdc dinh la:

1) TGt ed cde thong s6 trang thii co ban & cdc diém ndt chu trinh dé c.
thé tinh todn cdc dai lugng ti€p theo nhu nhiét d6, 4p suat, entanpi va the
tich riéng. T&t nhat nén 1ap thanh bang dé ghi cdc két qua tra tir dé thi hodc
tir bang hoi dp sudt bdo hoa cba moi chdt nhu dudi day:

'“‘*«-I@xg 50 t, p. h. v,
Pigm it T 'C MPa kl/kg m'/kg
I
1
2
3
3
4

2} Ndng sudt lanh riéng ¢, kJ/kg 13 nang sudt [anh cla mét kg moi cha:
lanh ong & dp sudt cao va nhiét do cao tao ra sau khi qua van tiét luu va ba:
hoi hét trong thiét bi bay hoi thanh hoi bdo hoa kho & nhiét d6 bay hoi va 4
suit bay hoi:

go=hy - hy, Kl/kg (7-1)
/1, - entanpi cia hoi (bdo hoa) khi ra khoi thiét bi bay hot;
hy - entanpi ciia mai chat sau khi qua tiét luu.

3) Ndng sudt lanh riéng thé tich q,, kJim’,

q, = ﬂ (?“2}
v
v, - thé tich riéng hoi hdt vé mady nén.
4) Céng nén riéng I, xJ/kg 1a cong 1y thuyét ma mdy nén phai san ra dé
nén 1 kg hoi moi chit theo qua trinh doan nhiét tir 4p sudt p, [én dp sudt p,:
I=h,-h ,kikg (7-3)
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f1, - entanpi cua hoi vio mdy nén;
It, - entanpi cia hoi qué nhiét khi ra khoi mdy nén.

5) Ndng sudt nhiét riéng q,, kJ/kg 1a lugng nhiét ma 1 kg moi chat thai
nhiet cho nudc (hoiac khong khi) lam mat d€ tam mat ngung tu va quéd lanh
trong thiét bi ngung (u:

gy = hy - Iy kI/kg (7-4)
/iy - entanpi cua 1ong khi ra khéi binh ngung;
/r, - entanpi cia hoi khi vdo binh ngung.

6) Hé s¢ lanh ciia clue trind € 14 U s@ gitta nang su4t lanh dat dugc trén

cong tiéu 16n cho chu trinh:

£ = -, 7-5
/ {7-3)
7} Hiéu sudt exergi cta chu trinh v:
VLI 'y (7-6)
Sr‘ I}l

&, - hé s6 lanh clia chu trinh Carnot, chu trinh iy tudng;
T, - nhiét d& ngung tu;
T - nhiét d6 bay hoi tinh theo nhiét do tuyét ddi.

7.2.2 Chu trinh mét cap fredn

Chu trinh mdy lanh fredn mét cap (hinh 7-3) hoat dong nhu sau: hoi
moi chdt sinh ra ¢ thiét bi bay hoi duge qué nhiét so bo (do van tiét luu
nhiét), di vao thi€t bi héi nhiér, thu nhiét cta chit 16ng ndéng, qud nhiét dén
f, r6i duge hit vio mdy nén. Qua may nén hoi dugc nén doan nhiét 1én trang
thdi 2 vi duge ddy vao binh ngung ty. Trong binh ngung tu, hoi thai nhiét
cho nudc lam mat, ngung tu lai thanh long va dugc qud lanh chit {t. D9 qua
lanh ¢ day rit nhd nén bd qua. Léong duge dan vao binh hoi nhiét. Troang
binh héi nhiét, long thai nhié¢t cho hoi lanh vira tir binh bay hoi ra. Nhiét do
ha tir ¢, xudng r,. Sau dod 1ong di vao van ti€t luu, duge tiél luu xudng trang
thai 4 va duge diy vao thi€t bi bay hoi. Trong thi€t bj bay hoi, 1ong bay hoi,
thu nhiét cta méi trudng lanh. Hoi lanh duge mdy nén hit vé sau khi qua
thi€t bi hoi nhiét. Nhu vy vong tudn hoan moi chat duge khép kin.

Chu trinh mot cdp freén biéu dién trén dé thi fgp-k khdc biét duy nhat
vdi chu trinh méi chdt amoniac 13 ¢6 su qua lanh va qud nhiét xay ra & thiéy
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{y - nhiét d6 [ong bio hoa & binh ngung tu ¢, = 1,;

t; - nhi¢t do qud lanh long £, = 1.

b) Xdc dinh chu trinh mét cdp

Trudce khi xdc dinh céde dai luong cia chu trinh cin phai x4c dinh dugc:
- moi chét lanh st dung trong chu trinh;

- thiét 1ap duge chu trinh trén d6 thi Igp-# theo so dé thich hap.

Cidc dai lugng chinh cia chu trinh can xdc dinh la:

1) Tdt cd cdc théng sé trang thdi co ban & cdc diém nit chu trinh d€ ¢
thé tinh todn cdc dai luong ti€p theo nhu nhiét d6, dp sudt, entanpi va the
tich riéng. TGt nhdt nén l4p thanh bang dé ghi cdc két qua tra tir d6 thi hoic
tir bang hoi dp sudt bdo hoa ctia moi chat nhu dudi day:

\w I b h. L.
Diém niit ‘C MP: ki/kg m'/kg

v

L S T

St

2) Nang sudt lanh riéng ¢, kJ/kg 12 nang suat lanh cla mot kg méi cha
lanh long & dp suat cao va nhi¢t do cao tao ra sau khi qua van ti€t luu va ba:
hai hét trong thiét bi bay hoi thanh hot bao hoa kho & nhiét do bay hai va 4
suat bay hoi:

go=hy -~ Ny, kl/kg (7-1)
h, - entanpi cua hoi (bdo hoa) khi ra khoi thiét bi bay hoi;
I, - entanpt chia méi chit sau khi qua tiét luu.

3} Ndng sudt lanh riéng thé tich q,, kJ/m?,

q, = 1o (7-2)

U,
v, - thé tich riéng hoi hiit vé may nén.
4) Céng nén riéng I, kJ/kg 1a c6ng 1y thuyét ma m4y nén phai sdn ra dé
nén 1 kg hoi méi chit theo qua trinh doan nhiét tir dp suat p, 1én dp suflt p,:
f=hy-hy , kKI/ke (7-3)
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bi hoi nhiét. Do hai lanh nhan toan bo nhiét luong do chat 1dng néng tod ra
nén:

hi - h|' = h_—t- - h3
hoac Aty = Ahyy

Phuong phap xdc dinh nhiét dd ¢, va r; gidi thiéu trong chuong 7 1ai liéu
{12].

H, @ ,
3 z 2
lgp
Aby
”ytfﬁyfa 17
May nen 3 l ij
Pl 127 2
HEY 1 ]
rhigt 4 &
I
7 A 47
Ver 4 7”/, 1
-ng Boy kai,I* d/l,,?
ff
u , P
Niae,
mude

Hinh 7-3. S0 d6 ¢b hé nhiét cla chu trinh lanh fredn mot cap
va chu trinh biéu dién trén da thi igp-h.
N¢u khéng cén tinh todn chinh xdc, ¢6 thé 1dy: do qua nhiét do van tiét
lwu 13 5°C. Do qué nhiét trong hoi nhiét ciia hoi hét 13 ¢, - 1, = 25°C d6i vdi
R12 va bang 20"C d6i véi R22.
Sau khi xdc dinh duge 7, va t, ¢ thé xdc dinh dugc hiéu entanpi Ak,
ta 18y Afi.y = Al vé€ phia trdi ctta 3’ nhy vay ta dd xdc dinh nét duge trang

thdi diém 3' (t5, p; va Iny).

T4t cd cdc phép tinh khdc dé xdc dinh cdc thong s6 cla chu trinh lanh
va cdc dai lugng tinh nhiét mdy nén va chon mdy nén giong nhu doi véi chu
trinh mot cap amenidc.

7.2.3 Tinh nhiét may nén chu trinh mt cap

Qua viée tinh nhiét kho lanh & chuong 4, ta diYxdc dinh dugc nhiét (ai
Qo ciia mdy nén. D4y ciing chinh 13 adng suat lanh ma mdy nén phai dat
dugc dé dam bao duy tri nhiét 46 lanh yéu cdu trong budng lanh.
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Sau d6 ta can phai xdc dinh dugc moi chit lanh st dyng va chu trinh
lanh theo muc 7.2.1 b.

Moi chit lanh gidi thi¢u trong rhuong 3 1ai ligu [12]. Ngay nay 461 vai
nhitng kho lanh ¢& trung, cd 16n va rat 1én thudng ngudi ta su dung moi chat
amoniac. Tuy amonidc doc hai, dé gay chdy né nhung rat ré tién va c¢6 tinh
chat nhiét dong t6t phit hgp v6i chu trink lanh. Cdc mo6i chat freon it duge sir
dung hon vi dit, dé ro ri, anh hudng xdu d€n moi trudng do freon phd huy
azon trong khi quyén. Fréon, vi vay, chi duge sir dung trong cdc mdy lanh
nho, rit nho va trong cic t6 hgp lanh tir nho dén 16n.

Tir nang sudt lanh @, yéu c4u ta phai tinh nhiét dé chon miy nén theo
cdc budc sau day:

1) Nang sudt lanh riéng khoi Ivong theo biéu thiic (7-1):

qo = It - N, KI/Kkg

2} Ndng sudt khoi hitgng thuc t€ ciia mdy nén (luu lwgng moi chat nén qua
may nény):

n, = Qo Jkgss (7-7
Ul

3) Ndng sudt thé tich thyc & clia mdy nén:

Ve=m,. v, , mYs (7-8)

4) Hé s¢ edp cita mdy nén A:

Hé s6 cdp clua may nén 1a Ui s6 giita thé tich thuc 1€ V. va thé tich ly
thuyét V,, ca mdy nén. A dic trung cho cdc t6n th4t cla qud trinh nén thuc
$0 vl qud trinh nén 1y thuyét.

C6 rat nhiéu phuong phdp xdc dinh A:

a) Xac dinh A theo cdc 18n that thanh phan [12]:

j'=jt'j1i')“(';'w"?'rs (7-9)
A, - hé s6 tinh dén thé tich chét;
Ay - hé 56 k€ d€n t6n that do tiét Tuy;
Ay - 16n that do hoi hit vao xilanh bi dét néng;

A, - 16n thét do rd ri m6i chit qua pittdng, xilanh, secméing va van tir khoang

nén vé khoang hiit,
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b) Xdc dinh 2 theo cdc cong thire thyc nghiém do nha ché tao cho trong
catalog mdy. Vi du vdi mdy nén amoniidc ch€ tao tai Halle (Piic) ¢6 thé xac
dinh A theo biéu thitc sau:

A =10,093 - 0,06 (I'T-1) (7-10)
IT = p,/py - UL $6 nén,

P6i v6i mdy nén amoniic thang dong cha Nga kiéu ding, chit V, W ¢6
thé xdc dinh A gdn ddng theo biéu thitc cia Badukes:

lgA = (0,0012 + 0,0437¢c) (i-II) (7-11
¢ - thé tich chét, %.

¢) Xdc dinh A theo d6 thi da cho'clia nha ché tao.

Hinh 7-4 gidi thi¢u d6 thi A cda cdc loai mdy nén khdc nhan ché tao tai
Nga phu thudc vao ti s¢ &p sudt nén Il = p/p,.

A
re /12 P Hinh 7-4. Hé 56 cap A cla may nén
29— /’ (Nga) phu thudc vao I
P - 1. May nén kiu hién dai; 2. May nén
e RS 1 truc vit cao ap; 3. May nén truc vit,
- ’ P 4. May nen fredn 22; 5. May nén réto;
Y A A 6. May nén nhd R12.

5|54 b —
a5
44

23-(5576!{0f/€

d) Tir biéu thic (7-9) ¢6 thé rit gon thinh:
A=A Ay, (7-12)
trong do:

1

—A AP, Ym —Ap,
7\.‘. — 7\-‘”}.”-7\.1‘ — pl} pll - ¢ [p.l+ pi] _ p[] p[ (?_13)
Po Pu

Py

la’y Apn = Apk = 0,005 + 0,01 MPa
m =095+ 1,1 doi v6i mdy nén amoniac;

m =090 + 1,05 déi vdi may nén fredn;
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¢ - 1i s6 thé tich chét, ¢ = 0,03 + 0,05 tuy theo ting loai mdy nén;
Aw = A A,

T,
D6i véi mdy nén amoniac thuan dong A, = T—“ (7-14)
k
T, va T, - nhiét do tuyét d6i s61 va ngung cua moéi chat.
5) Thé tich 1y thuyét (do pittdng quét dugc)
V
V, = =L, ms (7-15)
trong d6, thé tich ly thuyét clia mét mdy nén lip dat:

2
Vi = %S.Z.n . ms (1-16)

d - dudng kinh pitténg, m;
§ - khoang chay pitténg, m;
Z - s6 lugng pittdng, chiéc;
it - s vOng quay, vg/s.

S8 lugng méy nén yéu ciu:

vV
Zyy = ——, chiéc (7-17)

“tiMN
6) Hiéu sudt nén:
. nE1 - e Ma {7-18)

7, - hé s6 ké dé&n t6n thil trong, n; con duge goi 13 hiéu sudt chi thi cla qud
trinh nén;
7. - hé s6 k& d&n t6n th&t ma sat cia cdc chi ti€t may nén;
M - hé s6 k€ d€n tén thdt do truyén dong: khdp néi, dai truyén... Cic mdy
nén kin va nira kin cé n, = 1;
7. - hi¢u sudt dong co dién; 7, = 0.8 = 0,95 tuy theo ting loai dong co dién
(xem hinh 7-5).

7) Céng nén doan nhiér:

Céng nén doan nhiét cha chu trinh duge tinh theo biéu thic:

N, =ml kW (7-1%)

N, con dugce goi 1a cong nén 1y thuyét;
m - lueu luong khéi lugng qua mdy nén, kg/fs;
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[ - cong nén riéng, kl/kg, i=h, - h;
do dé: N, =milh,- h)

NJ(

Con Jac?:"
dg/gr?/ i K

Hinh 7-5. Cac loai cong nén va tén that
nang {ugng:

%‘.«?é&gif& Ny N,. - cOng suét dong cd 14p dat
erg <7 1 N,, - cong sudt dién (do dudc trén bang
Ny dau dién)
7o ThiF N, - cbng suat truyén dong (do dugc trén
troyén déng 7z fruc déng Cd)
Ay N, - cong suat hiéu dung (do dugc trén
Ao truc khuyu méy nén}
755 6% ma sot . Wy N, - cang nén thyc (co ké dén t8n that
Ze trong})

750 746F frong . N, - cbng nén doan nhiét (iy thuyét).

Ay

8) Cong nén chi thiN;;
Cong nén chi thi la céng nén thuc do qud trinh nén léch khéi qud trinh

nén doan nhiét 1y thuyét:

N, =2 kW (7-20)

trong dé #; 12 hiéu sudt chi thi. 7 ¢6 thé duge xdc dinh theo d6 thi cho trudc
cia nha ché tao nhung ciing ¢4 thé tinh duge theo bifu thirc:

ni=Ade + bty (7-21)
trong dé A, = T/Ty:
b = 0,001;
1, - nhiét do séi, "C.
Vidu 1y = -15°C: A, = 258/303 + 0,001.(-15) = 0,836,
9) Céng nén hiéu dung N,:

Cong nén hiéu dung ]a cbng nén c6 tinh d€n 6n thdt ma sdt clia cdc chi
ti€t mdy nén nhu pittdng-xilanh; tay bién-truc khuyu-ac pitténg... Pay chinh
13 cong do dugce trén tryc khuyu mdy nén.
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N. =N+ N, (7-22)
N, di biét con N,,, cé thé tinh theo biéu thiic:
| Now = Vi P
¥, - thé tich hit thuc 1€ = AV
V, - thé tich hit 1y thuyét ¢lia mdy nén = —ngiS‘Z.n;
A - hé sé cip;
Py - Ap sudt ma sit riéng.
- d6i véi mdy amoniic thing dong = 0,049 + 0,069 MPa;
- d6i v&i may nén freon thing dong = 0,039 + 0,059 MPa;
- d6i v8i mdy nén freon nguge dong = 0,019 + 0,034 MPa.
Ciing c6 thé tinh N, theo biéu thic:
Ne = N (7-23)
n.
trong dé 7. duge cho trong cdc catalog cla nha ché tao.
10) Céng sudr dién N

Cong suit diéa N la cong suit do dugc trén bang ddu dién ¢6 ké dén
tdn thdt truyén dong khép, dai... (n€u 12 mdy nén kin nira kin t6n that nay
bang 0) va hiéu sudt ciia chinh dong co dién:

N

N, = = (7-24)
nm"ne!

Hiéu suat truyén dong cia khép, dai... 7, = 0,95;

Hiéu sudt dong co i, = 0,80 + 0,95.

11) Céng sudt dong co ldp dént

Dé dam bio an toan cho hé théng lanh, dong co ldp dat phai c6 cong
sudt 16n hon N,. Tuy theo tinh hinh cu thé ¢6 thé chon dong co ldp dat 16n
hon cong suat tinh todn tir 1,1 dén 2.1 lan. D4i voi cidc mdy 16n, lam viée
trong diéu kién 6n dinh c6 thé chon hé s& an toan 1,1. D&i véi cdc mdy lanh
nho, ché€ do lam viéc dao dong 16n, dién luéi léen xudng phap phi cé thé
chon hé s6 an toan dén 2,1 hodc ldn hon.
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Ny = (11 +2,1) Ny o kW (7-25)

Nhu vdy ta dd xdc dinh duge kich thude mdy nén, s0 lugng mdy nén yéu
cidu. Cong sudt ti¢p dién tinh duge sé chia déu cho s6 may nén, qua dd ta
bi€t duge cong sudt déng co cla titng méy nén. Dong co chon thue 1€ phii
¢G cong svuat dur trii. Thuong dy trir tit 15 dén 20% nhung ciing ¢6 trudng hop
dong ca chon 16n gdp doi dong co tinh toan dé dé phone may phai 1am viéc
& ch€ do khac nghiét hon.

G trén, ta da chon dugec miy nén vé1 V| che trude. Nhung néu khong
biét V|, ma chi bi&l nang suit lanh & diéu kién tiéu chudn Oy clia mdy nén
chéng han thi 1am thé ndo dé chon dugc mdy nén thich hop va s6 lugng may
nén thich hgp?

Trudng hop chi biét nang sudt lanh & diéu kién tiéu chudn Qe

Sau khi tinh todn dén budc 5 (biéu thirc 7-15) xdc dinh V', ti€n hanh cédc
bude 11€p theo nhu sau:

12) Xdc dinh chu trinh lanh tiéu chudn

Ché do tiéu chudn cha hé thong lanh amonidc, fredn, mot cdp, hai cdp
va ché do difu hoa duge quy dinh nhu gidi thiéu trén bang 7-1. Do nang suat
lanh clia mot mdy nén khong phai giif nguyén ma lién tuc thay déi theo
nhiét d§ ngung tu va nhié1 do bay hot [12] nén ngudi ta phai quy dinh cdc
ché dé tieu chudn, dé tir thong s6 nay c6 thé tinh todn duge cdc thong s6 clia

chu trinh lanh.

Bing 7-1. Mot 56 ché do lanh tiéu chudn co bdn

T Nhigtds,'C ; / r ¢
Ché do tiéu chudn "~ ___ 0 " : q
Cheé do tiéu chudn mot cap

moniac -15 -10 30 25

fredn -15 15 30 25

Ch# do diéu hoa khong khi 5 15 35 30
Ché& dong lanh dong (hai cdp)

amoniac -40 -30 35 30

fredn -35 -20 30 25

Theo c4c théng s6 nhiét d6 clia chu trinh tiéu chudn trén ta cé thé vé
dvoc chu trinh tiéu chudn trén dé thi /gp-h va xdc dinh dugc cdc thong sé
con lai cha chu trinh nhu p, I1, entanpi /1, v, dé tinh todn cdc dai lugng yéu
cau:
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13} Ndng sudt lanh riéng khét luong tiéu chudn:
Qore = Nyre - hare L ki/kg

14} Néng sudt lanh riéng thé tich tiéu chudn:

4

_ Yurc

dac =

, kI/m?

1TC

15) Hé 56 cap ¢ diéu kién tiéu chudn hc tinh 1t cdc A thanh phan tiéu
chuan theo 4).

16) Nang sudt tiéu chudn Qupc tinh chuyén tir Q, ra:

qyc-H

Qure = = kW (7-26)
Gy A
17) 86" may nén cdn chon:
Zyn = Qurc , chiée
Curemn

Quremy - Nang suét lanh tiéu chudn clhia miy nén cu thé, cé thé tich hur 1y
2

nd
thuy¢t Vy, =TS.ZJ1 .

T4t nhién ciing ¢6 thé tinh chuyén déi theo cach khdc 13 tit Qureun ra
nang suat lanh cua mdy nén & ché do yéu cdu Qg sau doé tinh s6 lugng may
nén theo:

Qo

(VN
Truding hop biét duge thé tich hit 1y thuyét cia may nén thi b tir bude
12 mi xdc dinh luén s mdy nén cdn chon theo biéu thitc v6i V, da tinh
dugc theo (7-15):

“UMN

18} Uée liong sé mdy nén cdn thiét:

C6 thé udc lugng s6 may nén cdn thiét theo d8 thi (hinh 7-6 va 7-7) néu
nha san xudt cho biét trong catalog nang sudt lanh phu thudc vao nhiét do
ngung ty va bay hoi & ché do bat ky. Hinh 7-6 biéu dién nang suit lanh cla
ba loai mdy nén 1140, T160, IT80 ¢ nang suat trung binh cia Nga theo nhiét
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do bay hoi va

a ngung tu vo1 cac moi chat khdc nhau con hinh 7-7 mé ta nang

sudt lanh cta ba loai mdy nén amonidc ¢& Idn A110, AL65 va A220 cing

cua Nga.
Gy, a¥ Qo kW
1dé ."?ll? a2 ﬂ‘ﬂ]ﬂﬂ nad
[ro | réfrl1d §o 9ot r20
100 | 150\ 200 Z 55+ e
SO+ rastrég YA \f f S0} 15} 100 7*:—{2‘5 L
for 20148 79 \[;] 47 g0 w;t.
70105 140 £oms H P, 40 4 dat g% =<,
ot fotin ¥ 70 -
fot yarrae / I0 1 a5t &0
40| 60V 84 5 o
104+ 45} B0 20} 30t 40 /f
20f 10} @0 “:,7 ri[ b0 / i
re r;[ 2 ) fo r;i. 20
~d40-32-20-16 0§ ¢ -J0-20-10 0L
a/ b)

40
/1o
e

aat

’e
L4
S0
49
L
20
o

@ kb

rigs 210
199 t 290

91| /180

r24} fsa

rox| i4g
90t 120

for gat
45t 60

»| wlf

L2

-30-20-70 1, ¢

c)

Hinh 7-6. Nang sual lanh cla may nén ¢d trung 140, 1160 va 180
phu thuée vao nhiét dé ngung tu va bay hdi.
a) R22; b) R12; ¢) NH,.

Khi déng mot duong nhidt
d6 bay hoi ¢, = -15"C ur truc
hoanh lén, gap dudng t, = 30°C
vi tat ngang sang trdi ta s€ tim
duge nang sudt lanh tiéu chuén
cia mdy nén vdi cac mdi chat
khdc nhau. Thi du, mdy nén 1140
c6 nang sudt lanh la 40 kW d&i
vl R12. 30 kW d6i véi R12 va
50 kW do6i vdi moi chit
amoniac. Mot s6 loai miy nén
lanh mot cdp ché tao trong nudc
cua Nga gigi thiéu trong [12].
Bang 7-2, 7-3, 7-4, 7-5, 7-6 va
7-7 gidi thieu mot s§ loai mdy
nén mot cidp va hai cdp clia Nga,
MYCOM, hing Mayekawa cua
Nhat va mdy nén NH. ch€ tao
trong nudc.

GD/kWAGQJ ;(W T
A;'_-':' Afs] A0 |
3 52851 700

560 73 3{7 T <
Jo0 450 L a0
m" [ 7
250 175 L}y jﬁ;H_‘ 3
-f:{,? | :
200] w0 2 (.
m !
50 t 225 i —
L '}Nr
100 50| 5a a0l
Ko
50 75 t;; 00 7 ] _L
L L]
30 -2 -1 o
1%

Hinh 7-7. Su phu thudce cla nang sudt lanh may
nén c¢d lan A110, A165 va A220 vao nhiét do
ngung W va bay hai (mai chat amaniac),
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19) Nhiét thdi ngung tu Q,

Nhiét thai ra ¢ thi€t bi ngung tu @,, kW, 1a lugng nhiét ma nudc lam
m#t hoac khong khi lam mdt phai Jdy di. Dai lugng nay cin xdc dinh d¢ tinh
dién tich bé mat trao d6i nhiét cdn thiét ctia thiétl bi ngung tu. @, d6i khi con
duge goi 12 nang suit nhiét khi ngudi ta st dung né dé dun nudc ndng,
sudi... nhu ngubn nhiét cia bom nhiét.

Ok = m.qy
G = m.(hy - 1), kW (7-27)

Nhu vay 141 ca cdc thong s6 k¥ thudt can thiét da duge xdc dinh.

7.2.4 Thi du tinh toan chu trinh mét cap
Thi du 7-1. Hay chen ché dd 1am viéc d6i v&i mdy lanh 1ap dat tai Tp. H6 Chi Minh
phuc vu viéc lam lanh thit giai doan 1:
Céc s6 lidu cho trudce:
- cdc théng s3 khi tugng theo bang 1-1;
- nhiét do khong Khi trong buéng +, = -12°C;
- dan ngung tudi:
- moi chat NH,.

Gidi:
Theo bing 1-1, nhiét d6 khéng khi mia he tai Tp. H& Chi Minh 1, = 37.3°C. D dm
tuong déi @ = 74%.
Theo d8 thi #-x cia khong khi 4m ta €6 / = 116 kJ/kg khéng khi 4m.
Nhiét do wdt: ¢, = 33°C.
Chon nhiét dé nudc tudn hoan 1, = 1, + 4 = 33 + 3 = 36°C cho dan ngung wdi.
Chon ché d6 Jam viéc clta mdy lanh:
- Nhiet do s6i: f, = f, - 10 = -12 -10 = -22°C.
- Nhiet do qué nhiét (chon Ar, = 7°C): 1,, = -22 + 7 = -15°C.

- Nhiét do ngung tu: ding d8 tht hinh 7-1 - vai phép ndi suy cho h = 116 klkg
khong khi 4m vi g, = 1500 W/m? xdc dinh dugc r, = 40°C.

- Nhiét d¢ qud lanh ldng: 14y cao hon nhiét dd nudc vao 3 + 5°C. Néu chon 4°C thi
1, =t = 40°C.
gl k

O day khéng cé qud fanh long.
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Thi du 7-2. Ray xdc dinh chu trinh lanh mot c4p moi chit ameniac. 1, = -22'C, 1, =
40°C. 1, = -15°C: 1, = 40°C.

Gidi:

1. Duyng chu trinh trén &6 thi fgp-# (phu iuc 3} chu trinh da cho (hink 7-2).

- X4c dinh cdc thong s6 trang thdi cla cdc diém /' [, 2, 3. 4 (cdc diém 2 vi 3' khong
cén xdc dinh vi ching it ¢6 ¥ nghia d&i vdi chu trinh (bing 7-8).

Bdng 7-8. Cdc thong s6 trang thdi tgi cdc diém niit co bdn
ciia chu trink (thi dy 7-2)

Piém niit 1."C p.MPa | hklkg | v, m¥ke Trang théi
r -22 0,17 1654 - Hoi bio hoa
i -15 0,17 1670 0,70 Hai qud nhiét
2 142 1,56 2000 - Hai qud nhiét
3 40 1.56 608 - Long bio hoa
4 -22 0,17 608 - Hoi 4m

2. Nang suat lanh riéng:
o= 1654 - 608 = 1046 kJ/kg
3. Nang su4t lanh riéng thé tich g, = g/v, = 1494 kJfm’
4, Cong nén riéng:
§=2000- 1670 = 330 ki/kg
5. Niang sudt nhiét rieng:

g, = 2000 - 608 = 1392 kl/kg
6. Hé 6 lanh cha chu trinh:

£= 1046 =3.17
330
7. Hiéu suat exergi:
v=0.76.

Thi du 7-3. Hiy xdc dinh chu trinh lanh, méi chat R12, ¢, = -14'C, ¢, = 32°C
16°C, do-qu4 nhiét trong dan bay hai 5°C (1, = -9°C).

Gidr:

. {qn=

D¢ x4c dinh nhiét ¢o quid lanh 1dng sau khi ra khoi hdi ohiét ta phai bigt dirge hiéu
entanpi #, - . Gid sit bj tén hao trén dudng dng 14 20% vay:

hy - by =080 - b))
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1. Duymg chu trinh trén 4§ thi fgp-k cla freon R12 (phu luc 1). Vé&i 1, va ¢, xdc dinh
duge p, = 0,19 MPa, p, = 0,78 MPa, 1 = ¢, = -14"C, 1, = -9°C, t, = 16°C. Tix d6 c6 thé xic
dinh dugc entanpi clia cdc diém h, = 565 va b, = 549 k)/kg.

hy =431 - 08565 - 549) = 418 kl/kg
Céc thong 56 trang thdi cha cdc diém niit c¢hu trinh doc duge trén dé thi (cdc diém ndm

trén dudng bao hod hoi va 1éng ¢6 thé tra & béng phu luc) duge 1ap hop trén bang 7-9.

Bing 7-9. Cdc théng sd trang thdi tai cdc diém nit co bdn
ctia chu trinh (thi du 7-3)

Biém niit r,'C p.MPa | hkikg | v, m'kg Trang thai
1" -14 0,19 546 - Bio hodt kho
1’ -9 0,19 549 - Hoi qui nhiét
i 16 0,19 565 0,1 Hoi qud nhiét
2 i 0,78 595 - Huoi qua nhiét
3 32 0,78 431 - Bio hod long
3 19 0,78 418 - Long qud lanh
4 -14 0,19 418 - Hoi 4m

2. Nang sufit lanh riéng:

o =549 - 418 = 131 kJ/kg
3. Nang sudt lanh riéng thé tich:

g, = 131/0,1 = 1310 k/m’
4. Cong nén riéng:

1=595-565=30kl/kg .
6. Hé 58 lanh cha chu trinh:

£=131/30=44
7. Hiéu suat exergi:
T -T
vee e fo 44 20 g5
259

i
Thi dy 7-4. Cho Q, = 200 kW, r, = -22'C, 1, = 3R'C, ¢, = 38°C, 1, = -15"C, moi chat
AMmOoniac.
Hay tinh nhiét va chon may nén, déng ca thich hop.
Gidi: _
1. Nang suit lanh riéng:
g, = 1654 - 599 = 1055 kI/kg
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2. Luu lugng mét chit gqua mdy nén:
ny, = /g, = 200 kW/1055 kl/kg = 0.1896 kg/s
3. Thé tich it thure té:
V, = m,y, = 0,1896 kg/s . 0,70 mikg = 0,1327 m¥/s
4. Hé sd cip A:
Cé6 thé tinh A theo biéu thirc (7-13).

$ day 1a chon mdy nén loai méi cia Nga thing dong, amoniac, ¢6 IT = p/p, =
1,47/0,17 = 8,63, tra d6 thi A = 0,56.

5. Thé tich hiit 1¥ thuyeét:

v, 01327
vV, = "}f" = Sse m’/s = 0,237 m*fs

6. Chon mdy nén ky hiéu IT1 10 v&i V,, = 0,0835 m’/s (bang 7-6}.
7. 86 luong may nén:

0,237
MY 10,0835

=284

Chon 3 may.
8. Cong nén doan nhiét:
N, =m,.=0.1896.(1990 - 1670) = 60.7 kW
9. Hiéu sudt chi thi (theo biéu thite 7-21);
T

o
N =——+bty
k

n, = 2—?1 +0,00L (~22) = 0.788

10. Cong suat chi thy:
N=NJ/g=T10kW
11. Cong sudt ma sat:
N, =0,059.0,01327 m’/s . 10° N/m’
=7.829.10° N.m/s = 7,829 kW
12. Cdng sudt hitu ich:
N =N+ N, =849kW
13. Cong sudl ti€p dién:
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N R4Y kW
N, = — = =105,1 kW
NNy 095.035

Cong sudt ti€p dién mdi dong co la:

R
]U—_;'] = 3503 kW

Chon 16 may nén ¢6 déng co lap sin lia 55 kW cho may nén IT110, Nhu vay dong cu
cd 20 kW dur tri¥ (an toan) (bang 7-10, hinh 7-8).

i 2910(2835) Hinh chigy
—~q
f L2
¥ |
B :
|Q_ y
88| b | |4 AN
S5 Ba s TS
] (Sl Hi 7
£ o |
$ I
S &
e -fz% ottt o262 ] |, &f
515 a0
_zrsaag) 1215
a) = U

Hinh 7-8. TG may nén A110-7-0:
1. TG l3p @4t dyng cu; 2. Van nap dau; 3. Busng ddy Dy65; 4. Budng hat Dy100
(cac kich thudc trong ngoac clia t8 A110-7-2 va 1A110-7-2)

14. Nhiét thdi ra & binh ngung:
O, =Q,+N =200+77 =277 kW
Ciing ¢6 thé tinh theo biéu thie:
0O, = m.qy = 01896.(1990 - 599) = 264 kW

Khi chon binh ngimg tu nén chon gid tri 16n vi cdch tinh bén duéi chua bao quat duge
19n that trong, ma n that rong nay s& duge thai ra dudi dang nhiét & thi€t bi ngung tu.
7.3 Chu trinh may lanh nén hdi hai cap

Cac chu trinh mdy lanh nén hoi hai hoac nhiéu cdp duogc giéi thiéu va
phan tich ti mi & chwong 7 tai lieu [12]. O day ching t6i chi gi6i thiéu
nhimg chu trinh hai cap co ban NH. hay duoc sir dung nhét trong thuc 1€,
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Muc dich cha chu trinh hai cap la:
- Cai thién hé 36 cdp A cha mdy nén khitis6 nén I12 9.
- Giit cho nhiét do cudi tim nén khong qua cao , < 160°C.

- Pat dugc nhiét do s6i tuong doi thap -40°C c6 trudmg hop ca biét dén
-60°C.

7.3.1 Chu trinh hai cap lam mat trung gian hoan toan

Hinh 7-9 bi€u dién chu trinh h¢ thong lanh hai cdp lam mat trung gian
hoan toan. Pic diém ciia chu trinh lam mat trung gian hoan toan 1a binh
trung gian khong cé 6ng xoan.

574 4
py L7
- 7=3
A
7
k) A

Hinh 7-9. Chu trinh lanh hai cdp & mat trung gian hoan toan,
c6 qua fanh 1dng va qua nhiét hoi hit.
BH - Binh bay hai; NHA - May nén ha ap; NCA - May nén cao ap;
NT - Binh ngumg tu; TL1, TL2 - Van tiét fuu 1 va 2; BTG - Binh trung gian.
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Chu trinh hoat déng nhu sau:

Hoi moi chat lanh hinh thanh & binh bay hoi BH duooe midy nén ha 4p
NHA hit vao va nén tir trang théi / cé dp suft p, vad nhzét do ¢, 1&n trang thii
2 ¢6 4p sudt trung gian p,, va nhiét do cao 1,, sau do dugc day vao binh trung
gian BTG. Miéng 6ng day suc xuéng dudi mic ldéng do d6 hoi duge Jam mat
xuéng dén trang thdi bio hoa (lam mdt hoan toan chinh 12 1am mdt dén trang
thai bao hoa). Hoi & trang thdi 3 dugec médy nén cao 4p hit va nén lén trang
thdi 4 ¢6 4p sudt ngung tu va nhiét do cao t, réi dugc day vao thiét bi ngung
tu. Trong binh ngung tu, hoi duge lam mdt va ngung tu lai thanh long nhd
thai nhiét cho nudc 1am mat, san dé dua qua van i€t lua TLI vao binh trung
gian. Phin hoi hinh thanh sau tiét lua duge mdy nén cao ap hit vé con phén
16ng di vao van tiét luu TL2 dé vio thiét bi bay hoi. Trong thiét bi bay hai,
long moi chdt bay hoi thu nhi¢t cla moéi trudng. Hoi hinh thanh dugc may.
nén ha ap hat vé&. Nhu vy, vong tudn hoan cita moi chdt lanh da kép kin.

D€ lam maét hoi méi chat t trang thai 2 xubng trang thdi 3, mot lugng
long nhd moi chit sau ti€t lurn 7 s& phdi bay hoi trong binh trung gian.

Dé chu trinh don gian va d& hiéu, & day khong biéu dién 46 qué nhiét
hoi hiit ciing nhir d6 qua lanh 1ong.

a) Céc qud trinh:

/-{ qud nhiét hoi hiit ha 4p;

1-2 nén doan nhiét cap ha dp 5, = 55,

2-3 lam mdt hoi cip thip trong binh trung gian nhd bay hoi mét lugng

Iong trong binh trung gian;

3-4 nén doan nhiét cap cao dp s, = 54

4-5 1am mat va ngung tu trong thiét bi ngung tu ding 4p va ding nhiét;

5-6 ti€t luu déng entanpi tir 4p sudt ngung tu xuéng ap suflt trung gian

hs = he; phin hoi ¢6 entanpi /i; duge hiit vé mdy nén cao dp con long
¢6 entanpi /iy duge ti€t lun dgt 2 xudng p,.

8-9 tiét luu cdp 2 dang entanpi tlt 4p suft trung gian Xuéng dp suit bay

hoi pg: by = Ty} }

9-1 bay hoi dang 4p va dang nhiét trong thiét bi bay hoi d€ thu nhiet

cla mdi traong lanh.

b) Xdc dinh chu trinh hai cdp:

1) Thong s6 trang thédi cha cdc diém nit cla chu trinh.

Tir nhiét d6 ngung tu va bay hoi ta xdc dinh dugc dp sudt ngung tu va
bay hai.

235



Ap sudl trung gian:

Py =N PP (7-28)

Tir cdc diéu kién dd cho ta ¢é thé xdc dinh dugc cdc théng s8 cia chu
trinh hai cap va trudc hét 1a cic théng 56 cita cac diém nit cita chu trinh, lap
bang cho t4t ca cac diém tir / dén 9.

2) Nang sudt lanh riéng:

go =i, - hy, kakg
3) Nang sudt lanh riéng thé tich:

gy = ¢olv, , kIfm*

2} Cong nén riéng

O day ta phai tinh cong nén cho ci hai cdp cao dp va ha 4p.

Gia sir m, 12 luu lugng moi chat qua may nén ha dp va m, qua may nén
cao dp; f, 1, 12 cong nén rieng ha dp va cao dp: can bang entanpi ¢ binh
trung gian ta cé:

entanpi vao binh = entanpi ra khoi binh

muhe + oy = mdy + mh,

my  hy =y

my -l

Cong nén riéng
my g d,

| =

n,

my.f,

=1+

",
ot e he Kikg
1, —hy C
5) Nang suvdt nhi¢t riéng:

my

G = (h«t - hs)_

n,
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6) Hé s6 lanh: ¢ . — N

7.3.2 Chu trinh hai cap binh trung gian cé dng xo0an

Hinh 7-10 m6 ta chu trinh hai cdp nén binh trung gian ¢é 6ng xoan. Su
khdc biét co ban cua chu trinh nay vdi chu trinh lam mdt trung gian hoan
toan la:

- M6i chdt lanh long duge qud lanh trong 6ng xodn. Nhiét do khong ha
duge dén nhiét d6 trung gian vi tén tai hiéu nhiét do trao déi nhiét khong
thuan nghich cla 6ng xodn. Nhiét d6 qud lanh 16n hon nhiét d6 trung gian
3+ 35'C

Hinh 7-10. Chu trinh hai cdp nén binh trung gian cé dng xoan.
(chu thich xem hinh 7-9),

- Luong 16ng qua van ti€t luu TL! chi vira di dé 1am mdt hoi néng &
trang thdi 2 tir mdy nén ha d4p xudng dé&n trang thai hoi bio hoa.

- Long ¢6 dp sufll p, dugc tiét hwu thang qua TL2 xuéng p,, khéng qua
dp suat trung gian.

So véi chu trinh lam madt trung gian hoan toan, chu trinh nay ¢6é cdc uu
nhuge diém sau:

- Long vao binh bay hoi khong bi l&n dau ciia hoi do mdy nén ha dp
dem 16i. Day la wu diém rdt 1én vé van hanh vi trdanh duge ddu & cdp ha dp
quinh dac do nhiét do thip bdm trén bé mat lam giam hiéu sudt trao déi
nhiét ding k€ cla binh bay hai.
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- Tié€1 Juu tlr p, Xxudng p, nén ¢é thé dua di xa vi hiéu 4p 1dn.

Nhuge diém 14 nang suat lanh riéng nhd hon vi hiéu nhiét dé qud lanh
khong dat duge dén nhiét do trung gian.
a) Cac qud trinh cua chit trinh
/’-1: gqud nhiét hoi hat;
1-2: nén doan nhiét cdp ha 4p tu p, 1&n p,;
2-3: lam mat hoi qua nhiét ha 4p xuéng dudng hoi bio hod x = 1;
3-4: nén doan nhiét cip cao dp tit p,, 1én p;
4-5: lam mat ngung tu va qud lanh {ong trong binh ngung;
5-7: ti€t [uu tlr 4p sudt p, vao binh trung gian;
5-6: qud lanh 1dng dang 4p trong binh trung gian;
6-10: ti€t luu tir dp sudt p, xudng p,;
10-1": bay hoi thu nhiét cta moi trudng lanh.
b) Xdc dinh chu trinh hai cdp binh trung gian éng xodn
1) Xac dinh théng s6 trang thdi cdc diém nit chu trinh, thanh lap bang
ghi cdc thong s6. Khi thanh 14p 18y nhiét d6 1, = f, + (3 + 5)°C.
Cac muc: 2) Ning suit lanh riéng g,
3) Nang sudt lanh riéng thé tich g,.
5) Nang sudt ahiét riéng ¢, gidng muc 7.3.1.
) .l m, .1,
4y Cong nén riéng: (=0 +—
|
Can bing entanpi & binh trung gian ta cé:
g+ (ot - ) g+ mydy = maGhy + myh
ma(fy - B = my(his - by - hg + Iy)

my by Ry =k

m, hy—h,

fy +he —hy = h

Iy, —h,

&

1=+

P

{;, I, - cong nén riéng cdp ha dp v cdp cao dp xdc dinh trén do thi /gp-
hrvado iy = Iy
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U’z - hﬁ)‘("h - .‘rl’;)
f=(h )+ -
(i, = 1) o
6) Hé s6 lanh: €= ff!i

Néi chung, trong chu trinh hai cdp nén ngudi ta it quan tam dén hé so
lanh, dac bi¢t trong trudong hgp ¢6 nhiéu nhiét dé bay hoi.

7.3.3 Tinh nhiét may nén chu trinh hai cap

Tinh nhiét dé chon mdy nén cho chu trinh hai cip nhu sau: trude hét
phai ti€n hanh tinh todn cho cdp thép riéng sau d6 tinh cho cdp cao riéng va
ti¢én hanh can bing chét cling nhu entanpi cla binh trung gian dé x4c dinh
lru frgng méi chat tuan hoan trong moi cdp. Trudng hgp ¢ bd tri binh bay
hot nhiét d6 trung gian {(hé thonglanh hai c¢&p, hai nhiét do) ta ciing coi binh
bay hoi nay thudc cap cao.

a) Tind todn cdp ha ép (binh trung gian 6ng xoén)

Ning sudt lanh Q, & cap ha dp (tir -30 dén -40°C) dd duge x4c dinh qua
tinh nhiét khe lanh. Muc dich cla tinh nhiét cdp ha dp 1& chon duge mdy nén
va $0 may nén thich hop ciing v&i cong suat dong co yéu cdu cho cip ha dp.

[) Nang sudt lanh riéng:

Go=hy - Iy Klikg
2) Luu lugng hoi thue t€ nén qua mdy nén ha dp:

m, = QL , keg/s

4

3) Thé tich hdt thuc & cha may nén ha 4p:

Viaa = M,.0,
4) Hé 58 cdp mdy nén ¢6 thé tra d6 thi theo IT = p,/p, (hinh 7-4).
Hoac tinh todn tryc ti€p qua viéc két hgp hai biéu thitc (7-13) va (7-14):

I
Po — Bpy —c [pls +Aplg)m P — Ap,
P Py Py

Pya = i~ Mo

T,
T, =i, A
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m =095+ 1,1 d61 vé1 mdy nén amoniac
m = 0,90 + 1,05 d61 v&i may nén fredn.
5) Thé tich hut ly thuyét (thé tich quét pitiong)
Vs = VA4
6} S6 lugng mdy nén cdp ha dp

v
I
ZMNHA - 1%

" WMN

7) Cong nén doan nhiét

N, =m.l
8) Hiéu su4t chi thj

n=Aw + b,
9) Cong sudt chi thi

N,
N, =
i

10) Cong sudt ma sdt N, = V.. P
11) Cong sudt hiru ich N, = N, + N,
12) Cong suat tiép dién:

N

K

nld * ncl

Nc]HA -

Tuy theo sd mdy nén, tinh dugc s6 dong co va cong suat dong co.
b) Tink todn cdp cao ép (Binh trung gian éng xodn)
1) Luu lugng hoi thue t&€ qua mdy nén cdp cao ap, do /iy = hi, nén:

hy, = h,
my, =m,
: I,

-,

Trudng hgp ¢6 thigt bi bay hoi mic thém vao binh trung gian véi luu
luong m, ndo dé, ta chi viéc cong thém vao fvu lugng trén.

2) Thé tich hut thyc t€:
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VHCA = 'J"I]'U_l

3) Hé s6 cdp cba mdy nén c6 thé tra d6 thj theo I1 = p,/p,, hodc tinh
theo cdc bidu thic sau:

T
A= —
Tk

L]

4) Thé tich hit ly thuyét cao dp

Viea = Vied/4 s m/s

5) SO lugng mdy nén cao dp

7 _ Viea
MNCA
A VllMN
6) Cong nén doan nhiét cao ap
N, =m,l,
7) Hiéu sudt chi thi n = Aw' + b,
P N,
8) Céng suat chi thi N, =—
i
9) Céng suat ma st Noo =V Po

10) Cong sudt himich  N,= N, + N,
11) Cong suat 1i€p dien
N,

Noyea = 1 t_q
ul el

7.3.4 Thi du tinh toan chu trinh hai cap

Thi du 7-5. Xdéc dinh chu trinh hai cdp, binh trung gian ¢é 6ng xodn, moi chat
amoniac, f, = -40°C, £, = 35°C, 1, = 30°C, 1, = -30°C.
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Cleti:
Theo biang hor bie hoa t xde dinh duge:

P (= -40°C) = 0.072 MPa
P, =35"C) = 1,35 MPa

Né&u v& chu trinh mot cap véi dicu kign trén lén dd thi fgp-h @ (hay 1, > 160°C do do
phai st dung chu trinh hai cap.

Ap sudt trung gian p_ = Vi p, =031 MPasuyrar, =-8°C

M, = 435/0.31 = 4.35

Chon nhiét do qud lanh long trong éng xoan binh trung gian ¢, = -5°C cao hon nhiét
d$ trong bink trung gian 3"C.

Thong s& trang thdl cla cdc diém nit chu trinh duge xdc dinh tén dé thi va trong
bang dp suit hoi bao hoa duge tip hop trong bang 7-11 (c4c diém ndt 1ay theo hinh 7-10).

Bing 7-11. Cdc thing s6 trang thdi 1ai cdc diém niit
co bdn cia chu trinh (thi du 7-5)

Diédm nat .'C p. MPa nklkg | v, myke
I -40) 0.072 1626 -
I -30 0.072 1630 1.62
2 70 031 1860 -

3=8 -3 0.31 1673 0.39
4 100 1,35 1890
5 35 1.35 583 -
5 30 1.35 560 -
& -5 1.35 369
7 -8 0.31 560
o -8 .31 382
i -40 0072 396 -

1. Ning suat lanh riéng;

go= - By = 1626 - 396 = 1230 klfkg
2. Nang suat lanh riéng thé tich:

g.= 1230/1,62 = 759 kJ/m”
3. Céng nén riéng:

(1860 — 396). (1890 ~ 1673)
1673 - 560

1= (1860 — 1650} +

{=495.4kl/kg
4. Nang suat nhiét riéng:
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.
b =(h, - h_ﬁ)—'m—-‘ = (1890 - 560). 1.315 = 1749 ki/ke

3. 11e 56 lanh

Thi du 7-6. Hay tinh nhiét may lanh va chon mdy nén. Cho bigt Q, = 290 kW. 1, =
-40'C. 1, = -30°C: 1, = 35°Ci 1, = 30°C.

Moi chat amoniac (gidng thi du 7-3).

Gidi.

Do IT> 9 va 1. > 160'C do d6 phai sir dung mdy lanh hai cip. Cac thong s6 trang thii
giong nhu thi du 7-5 (bang 7-11).

Trinh tu tinh nhi¢t may lanh va chon miy nén nhy sau;

a) Tinh cap ap thdp

1. Nang sudt lanh riéng: ¢, = 1230 kJ/kg

2. Luru luong hot thue 18€;

L
m, = 122—;% =0.236 kg/s

3. Thé tich hdt thuc 1€ cita mdy nén:
Viga = 0236.1.62 = 0,382 m¥s
4. He s& cap may nén ha ap:

Ain = f01 = pJp,) ra d6 thi hinh 7-4: 4;, = 0.81 néu ding mdy nén tryc vit va 4,), =
0.78 néu diing mdy nén thang déng kifu hién dai.

Tinh A, ,:
A= ALd

A -] P Apy ¢ (p't—' * Aplﬁ] Pu — Apy T,
“HA T - - [
E P P P T‘!g

-5 72-5
- :{ ?2?2 _0.04[310“0‘_ 2 } 233

7 72 |[ 265

.

Aua = 0.7894.0.879 = 0.694

H¢ s¢ cap ha dp nhd hon kha nhiéu so véi tra tir do thi.
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5. The tich huat 1§ thuyét cap ha ap
0382

Vi = 0601 =055 m's

6. S& Jugng mdy nén cap ha dp.

Phicong dn [+ Néu chon timg may nén riéng 1€ dé 1ap thanh hé théng thi ¢é thé chon
theo cdc bang tir 7-2 dén 7-7 mot loat may nén nao d6. Thi du:

Néu chon may nén [1200 ¢ V', = 0.167 m'Ys (hi 6 lugng mdy 1a: 3.3 chige: chon 4
chiée.

Phuong dn 2: N&u chon mdy nén hai cdp (cd hal cip nén trén cling mot mdy nhu
TTAYSE0 thi phai quy déi nang sudt lanh ddu bii cho ra nang suat lanh tiéu chudn d€ chon.
day ché do diu bai ra trong tng véi ché do lanh tiéu chudn nén khong cdn quy dbi.

0, =290 kW
Oy = 30000 keal/h = 93 kW
Zyn=290:93 =31
Chon 4 mdy JJA¥80.
Plutcng dn 3: Chon 16 mdy nén hai cip. Thi du chon t& TTAY90-3 ¢6 mdy nén ha dp la
mdy nén kiéu roto, mdy nén cao ap 1a I1110 (bang 7-12).
Vi = 0.179 ms
S6 18 cdn thiét:
0.55
MN T m
7. Cong nén doan nhiét;
N,=md, = 0236 o . 210 = 49,6 KW
8. Hiéu sudt chi thi:

= 3,07 chon 4 té.

T,
1, ===+ 0.001.(—40) = -2-33 ~ 0,04 = 0,84
T, 2635

g
9. Cong guat chi thi:
N = NJjn =59.0kW
10. Coéng suit ma sat;
N = ViePm = 038259 =22 5 kW
11. Céng sudl nffu ich (wén truc mdy nén):
N.=590+225=815kW
12. Céng sudl 1i€p dién cap ha 4p:
N, 8L5

N = =
Ny My 0.95.096

vl

=804 kW
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C6 thé chon theo ba cich:
Caclr 1233 mdy 11200, 89.4 : 3.3 = 27 kW mot mdy nén.

Cdch 2: Cong sudl tinh todn duge s& cong vai cong sudt cap cao dp dé chon dong co
cho may nén hai cap.

Cdch 3: Néu chon dong co 1dp riéng cho timg mdy nén thi tinh nhu cdch 1.
Néu dong co lap chung cho ¢a mdy cfp ha 4p vA cao dp thi tinh todn nhu cach 2.
bj Tinh cdp cao dp
1. Luu lugng thye 1€ qua may nén cao dp
my=1,315.m,=1,315.0,236 =0,310 kg/s
2. Thé tich hat thue 1€ cdp cao dp .
Viea = 0.310.0,39= 0,121 m's
3. Hé s6 cdp cha mdy nén

Tinh 104n:

o= Py ~ APy —c (Pk"’Apk]_pts'Aplg _Tlg
“ plg plg plg TU

e
Acs, =073 (néu tra d6 thi A, =0.78)

4. 'Thé tich hiit ly thuyét cao dp
Viea=0,121:0,73 = 0,166 m/s

5. 86 lugng miy nén cao ap

(6 ba cach chon:

Cdch I: Chon mét may nén mét cap don dé lap thanh bo:

Chon may 1100 s6 vong quay 24,5 vg/fs, Vs = 0,0836 m¥s.

83 luong may sé la ZMN = % =199 chiéc.

Chon 2 may + 1 may du phong.

Cdch 2: Chon mdy nén hai cap: 4 may JAY30 nhu wén.

Cdich 3: Chon t8 AT190-3: may nén cao 4p [A TT100 ¢(hinh 7-11).
0,166

00836

So ta la:

1.99
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Khi tinh cap d&p thdp did chon 4 18 vay nang sudt lanh dam bio ¢6 du tri.
0. Cong nén doan nhiét

N o= L, =031001890 - 1673)=67.27 kW
7. Hiéu sudt chi thi:

N = —'r'—* +0.001.(-8) =29, 0.008 = 0.852
) 0%
8. Céng suét chi thi
N = NJ/n, = 67.27/0.852 = 79.0 kW
9. Cong sudl ma st
N = VP =0.121,59 =714 kW
10. Cong suét hiru ich
N. =790+ 7.14 = 86.14 kW

1870

2480 N1

CL‘
L 1475
Hinh 7-11. 74 may nén hai cap A, 190.
1 - Buing hut vaa may rién réto ha ap P B0, 11 - Buong déy vao binh trung gian:

Il - Dueng hit vao may nén pitténg cao &p 11111, 1V « Dudng ddy vao Wigl bl ngung tu
1. May nén pitténg 111111, 2 May nén rote "B 3. Binh 1ach ddu cép ap thap; 4. Binh
1ach déu cap ap cao: 5. Bang Vap dung cu cap ap thap, 6. Bang 1ap dung cu cép &p cao,

7. Hop dung cu didu khién, bao higu, kiém tra va W dong bao vé, 8.9 Dang ¢o

[ 1. Cong sudt tiép dién cua may nén cao dp
N, =80.14:(0.95.096) =945 kW

I Cong suat mdi may nén cao dp

94,
N =25 _ 475 kW
1.99

: CHng suat téng cao dp vaha dp
945+ 894 = 1839 kW



Neéu chon [ IANBO, cong sudt tép dién la

Céch 3: Néu chon 18 AZ190-3

o o 183.9
Cong suar 0ép dién moi to la: 159 =924 kW,

183 593 kw.

Thue 1€ cong sudt lip dat 1a 115 kw (bang 7-12) ta thay con 22.6 kW dé du i,

Trong khi d6 cong sudl lap dat cia TAN80 1a 55 kW, theo tinh todn 1y thuyét 14 thicu.
Tuy nhién ta da chon 4 may vdi téng cong sudt dién lap dat 14 4 x 55 kKW = 220 kW nén co

thé chap nhan duoc.

12. Nhiét thai ra & binh ngung:

O, = msd: = 031.(1890 - 560) = 412.3 kW

Néu tinh thém 16n thit trong ta cé:

0, =412.3 + (N, - N)os = 4240 kW,

Béng 7-12. Mgt s6 mdy nén va té mdy nén hai cdp ciia Nga

CLANSI JIANRO A130-7-4 ATl90-3
Thong s6 kv thuat . . . . . . . .
hadp | cuodp | hadp | caodp | hadap | cacdp { hadp | caoip
Nang sudl lunh. kW 61 93 157 L1
(-40"C. 35"C), keal/h 50000 K000X) 133000 95000
Cong sudl yén cau o 55
ché do TC, kW %0 65.3
Cong sudt lap dit, kW 34 55 135 (401;(5?5)
P L o - R MN
Ki hi¢u mdy nén hodc I . Té AH To MN roto| |
L - g ANDI AMEO . Ane
(o hop ARER0 AANE 130-7-6 | AFI0-1 | P90 f’l'_;‘]"l'};
Thé tich pittong qué
v ‘mlfj,: PIIOE QUCt 3 01100 | 0.0370 | o.169 [ 0.0564 | 0238 | 0.0836 | 0179 | 0.0836
Ii N
S vong quay, vefs 16 16 12 12 50) 25 25 25
Tiéu 1on diu boi tron
XA-30 hoic XA-23, 0.l 0.06 0.3 0.06
keth
Tlf’j!ll lftn mr{!c lim mat R.0 1.0 1.5 1.0
mdy nén, m /h

Ghi clut:

1. Céc 16 mdy nén a'lse 7+ vi v s co 1ap dar kém binh trung gian CITA600 va
bang diéu khién 1y dong.

2. Mdy nén rolo chi 1am viec ¢ diéu kién higu dp gifta bén ddy vi bén hit nho
hon 0.3 MPa vi i s6 nén T khong 16n hon 6.
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Chuong 8

TINH CHON THIET BI

Chuong 5 va 6 tai liéu [12] da di sau phan tich, danh gid cdc loai thiét
bi nhu thiét bi ngung tu, bay hai, trao déi nhiét, cdc loai binh chita, binh
trung gian, tich long ciing céch tinh todn cdc thiét bj dé. o) diy ching 101
chi gidi thi¢u so luge cdc loai thiét bi quan trong hay duge sir dung, cdc
bang biéu cling nhu cdch tinh todn dé chon céc loai thiét bj dé.

8.1 THIET BINGUNG TU

C6 nhiéu loai thi€t bi ngung tu Iam viéc theo nguyén tic khic nhau va
¢ két cdu khac nhau. Sau day 1a mot s& loai thiét bi ngung tu chinh:

1) Thiét bt ngung tu lam mdt bing nude (giai nhiét nudc):

- binh ngung &ng vd ndm ngang NH, va freon;

- binh ngung phan t ndm ngang NH, va freon;

- binh ngung &ng vé NH, dat ding.

2) Thiét bi ngung tu ki€u két hop {(gidi nhiét nude va gid):

- - din ngung tudi;

- thdp ngung tu (c¢6 quat hay dan ngung tu bay hoi);

3) Thié&t bi ngung tu lam mdt bang khong kh'i"(giéi nhiét gi6):

- dan ngung cudng biic;

- dan ngung wr nhién;

- dan ngung kiéu tam:

Trong c4c hé théng lanh trung binh va 1én amoniac, thudng ngudi ta chi
sir dung loai 1am mdt bdng nudc va két hop.

Nuée ¢6 thé sir dung mot 1an hoac tudn hoan.

Céc loai hay dugce s dung nhdt trong thuce té€ la:
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- binh ngung 6ng vo nam ngang cac loai két hgp véi thap giai nhiét:

- thap ngung tu (hay dan ngung tu bay hoi).

Cic tiéu chudn dé chon thi¢t bi ngung tu la:

- tai nhiét dia tinh todn duge & chuang 7, O,:

L]

- cdc diéu kién thuc t€ 0 noi sit dung: nudc 1am mat mot 1an hodc tuan
hoan, diéu kién nude, diéu kién moi trudng, thi du, nudc rit nhiéu nhung
chat lugng khong cao c6 thé st dung binh ngung &ng vo kiéu ding. Nudc
hi€m nhung chdt lugng cao: ding binh ngung éng chiim ndm ngang, nudc
tudn hodn. Nude hi€m, do 4m khong khi nhé nén ding thdp ngung tu... cdc
dan ngung khéng khi chi nén sir dung cho céc loai thiét bi lanh nho. P61 vadi
cdc thiét bi lanh trung binh va Ién chi nén diing khi nhiét do khong khi tinh
todn dudgt 30"C.

Cdc thong s& va dac tinh k¥ thuit cia céc binh ngung 8ng vo nim
ngang amoniic gidi thiéu trong bang 8-1, 6ng chiim thing dimg amoniac -
bang 8-2, 6ng vO nim ngang freon - bang 8-3 va 8-4, dan ngung khong khi

amoniac - bang 8-5.

Bdng 8-1. Bink ngung éng vé ndm ngang amonidc (hinh 8-1a)

D’ién Kich thwde phu bi, mm Kich thudc dng noi, mm Th tich )
K¥ hi¢u tich . .| Khai
> " . 56 . , | i
binh b‘- diudmg | 9 rong | c€ao ong hoi | 1ong | MUOC lofe ong lugng
ngwng | M kinh D B H d [ di d2 mt | ke
m-

KTT-10 9 408 | 1880 | 535 | 760 899 50 1o | 11/4TP§ 0,16 555
KTr-20 20 500 | 2930 | BlQ L 910 144 50 20 70 0.32 995
KTr-25 25 500 | 3430 | 810 510 144 50 20 70 0,39 | 1140
KTT-32 32 500 | 44307 310 910 144 30 20 70 0.52 | 1440
KTr-40 40 600 | 3520 [ $10 | 1600 216 70 25 80 0.53 | 1550
KTT-50 50 600 1 4520 1 910, 1000 216 70 25 80 0.7 1980
KTT-65 65 600 | 3520 ) 910 ) 1000 | 216 20 25 100 | 0,885 2430
KTr-90 90 800 | 4640 | 1110 | 1230 336 80 32 125 [.26 | 3300
KTC-L10 | 10 BOO | 5640 | 1110 | 1230 | 386 86 32 125 1,58 | 4000
KTr-140 | 140 | {000 | 4750 | 1330 | (670 | 614 100 40 200 2,5 | 5330
KTr-180 I80 | 100G | 5750 | 1330 | 1670 614 100 40 200 2,0 | 6450
KTr-230 | 250 | 1200 | 3845 | 1520 | 1940 870 125 50 250 3.5 | 9360
KTr-300 | 300 | 1200 | 68435 | 1520 | 1940 870 125 30 250 4,1 {10920
Ghi clui:

1. Ong thép trong binh ngung @25 x 2,5 mm tir thép 10.

2. 86 16i: 8 rieng KTT-10: 10 161,

3. Van an toan cho céc binh ngung dén KTT-65 c6 dudng kinh danb - ~hia Dy 15;

& con lai 1a Dy 25.
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8.1.1 Binh ngung &ng vo amoniic

Binh ngung éng vo str dung cho moi amoniic ¢é hai loai dit nam ngang
va dat thang ding. Hinh 8-1a mé td cidu tac cha binh ngung 6ng voé nam
ngang. Binh ngung gdm mot vo hinh tru, bén trong bd tri mot chiim ong, hai
ddu co hai mat sang. Hai phia ¢6 hai nap. Hoi amoniac trong khéng gian
giita cac Ong ngung tu trén bé mat cac chim dng. Nude vao theo dudng éng
b tri trén mot ndp, di phia trong chitm 6ng theo cdc 161 dd b tri sdn rdi ra

theo dng ndi phia trén.

Bing §-2. Binh ngung ong chivm thdng ditng (hinh 8-2)

) Dien Kich thuéc pha bi. mm Jng néi. mm Thé tich
Ky hicu | jch bé r o Oog 1 khong giun ]Kh‘"
binh mal. | duimg | romg S0 ong i lome | BT cdc Bng veme
ngung | kiehD | g 1l one " ke
S0 KB 50 700 920 1 5500 64 70 iz 1.12 2490
T KB 75 800 {1020 | 3500 96 70 32 1.27 3350
100 KB 100 1000 1220 | 3000 150 20 40 1.8 4650
125 K3 125 10600 1220 | 6000 150 g0 40 2.2 5590
150 K13 150 1200 1450 | 5000 240 100 30 2.64 6625
13 KRB 250 1400 165G | 3500 312 125 50 3.64 10603
Ghi chit:

1. Cing @57 % 3.5 mm thép 10 ché tao theo phuong phdp ndu lang (khong niu sai).
2. Van an toan Dy 15 cho 30 KB. Dy 25 cho tit ca s& con lai.

Bdng 8-3. Binh ngunp énp chivm nam ngang, freén
(dng cdnh lan hoa bang ding & 20 x 3 mm) (hinh 8-3)

Binh Digntich | budng | chidudai | o Tainhiet | gq s
ngung bemat | kinh ong ong. m ong max. kW o
ngoal. m® | vO, mm

KTP-4 4.8 194 1.0 23 15.4 4;2
KTP-6 6.8 219 1.5 29 21.5 4:2
KTP-12 12.8 377 1.2 86 433 4.2
KTP-18 18 3 1.8 86 62.8 4;2
KTP-25 30 404 1.5 135 105 4
KTP-35 40 404 2.0 133 140 4
KTP-50 49.6 404 2.5 135 178 4
KTP-65 62 500 20 210 216 4.2
KTP-85 92.5 500 3.0 210 322 4:2
KTP-110 107 600 2.5 293 373 4
KTP-150 150 6500 3.5 293 523 2
KTP-200 200 800 3.0 455 698 4:2
KTP-260 260 800 4.0 455 1360 2

250



Hoi fredn

<
3
= ~r
u
= -
£
< L]
=

Hinh 8-1. Binh ngung 6ng vé nam ngang:
a) Binh ngung 6ng vé nadm ngang amoniac: 1. Ong néi dudng can bang hdi;

2. Van an tean; 3. Ap ké; 4. Ong néi xa khi khéng ngung; 5. Van xa khi phia nugc;
6. Van xa nudc; 7. Van xa déu; 8.Vé thép hinh try; 9. Ong trao dai nhiét ¢ 25 x 3;
10. Mat sang; 11. Nap; 12. Mrc 16ng ké (6ng thuy).

b) Frean; c) Profil canh 6ng: 1. Vo; 2. Mat sang: 3. Nép; 4. Ona trao d8i nhigt
¢6 canh; 5. Bau gom 1dng; 6. Van x&; 7. Van an toan.



Nude lam mat
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Hinh 8-2. Binh ngung 6ng vo amoniac thdng dimg:
1. Vo; 2. Cing trao déi nhiét® 57 x 3 mm; 3. Gng thuy; 4. éng can bang;
5. Van an toan; 6. Ap ké&; 7. Bo phan phdi nudc; 8. B va 6ng phan phéi nudc;
9. Ong tao xody nudc; 10. Cifa xa khi; 11, Binh chifa cao ap.



6ng chiim 13 6ng thép @ 25 x 3 tron khong cé cdnh vi hé s6 tod nhiét
cla nudc phia trong 8ng va h¢ $O toa nhiét khi ngung ciia amonidc gin bang
nhau.

Binh ngung 6ng chum ndm ngang 1a thiét bi ngung tu gon nhe, chic
chin, hé s& truyén nhiét cao (k = 800 + 1000 W/m’K), it t&n kim loai, it t6n
dién tich 1dp dit nén rdt hay duge sir dung trong c¢dc hé thong lanh cd trung
va cd 16n (bang 8-1).

Bdng 8-4. Binh ngung dng chivm ndm ngang, freén
(6ng cdnh ldn hoa ddc biél, wu tién su dung trong thiét bi lanh tau thuy)

[ifhn D&fmg Chidu Ong ndi, oun Kich thud phii bi, mm Tﬂ’ﬁ-ﬁ‘;h
Binh ngung bé mat | kink | di Sa . zian gida
ngodi, | ovo, dng, | Ong | hal | long | nude | dai rimg, cao | cdc dng,

m’ mm | mm ' m?
MKTHP-10 10 325 | 1500 | 60 25 20 50 | 1850 | 530 | 665 | 00885
MKTHP-16 16 325 | 1300 | 90 40 20 65 | 1850 ] 330 | 665 | 0,0795

MEKTHP-25 25 377 ] 2000 | 110 | 40 a2 65 | 2450 1 600 | 700 | 0,142
MKTHP-40 40 426 | 2000 | 174 | 30 40 1 100 | 2500 | 640 | 790 | 0.185
MKTHP-50 50 426 | 2500 | 174 | 50 40 | 125 | 3000 ) 640 | 790 | 0,2325
MKTHP-63 63 426 | 2500 | 218 | 55 30| 125 | 3000 | 535 | 790 | 0.2125
MKTHP-80 80 530 | 2000 | 358 | 65 50 ] 150 | 2530 | 700 | 930 | 0.265
MKTHP-100 | 100 ] 530§ 2500 ) 358 | 80 | 65 | 130 ] 3050 ) 700 | 930 { 0.335
MKTHI-125 125 | 530 | 3000 | 358 | RO 65 | 200 | 3550 700 930 | 0411
MKTHP-160 | 160 | 600 | 2500 | 530 | 100 | 8O | 200 | 3130 | 800 [ 1020 0,430
MKTHP-200 | 200 | 600 | 3000 | 530 | (00 | 80 | 200 | 3650 | 800 | 1020 | 0.620
MKTHP-250 | 250 | 700 | 3000 | 730 | 125 | (00 | 250 | 3650 | 870 } 1155 ] 0.8350
MKTHP-3151 315 | 700 | 3500 | 730 | 125 | (00 | 250 { 4150 | 870 | 11553 ¢ 09%0

Binh ngung 6ng vo thing ding (hinh 8-2) gin giéng nhu binh ngung
ong vo nam ngang nhung dugc 14p dat theo chiéu thing dimg. Nép trén dugc
thay bang hé théng cdp nude va phan phéi nude xody theo bé mit trong ciia
chiim &ng tir trén xuéng dudi. Nép dudi duge thay bing mot bé chita nudc
thai. Moi chat vAn ngung tu phia ngoai cla cdc 6ng nhd. Long ngung duge
dua thang xuéng binh chita dat dudi thap.

[Hé s6 truyén nhi¢t clha binh ngung &ng vd thang ding thdp hon chut it
(k = 700 + 900 W/m’.K). Binh ngung ong vd thing ding ciing ¢ cdc uu
diém nhu trén va hay dugc sir dung trong cdc hé théng lanh 16n amoniic.

8.1.2 Binh ngung dng vo freén

Binh ngung éng v& fredn khdc biét véi binh ngung dng vo amoniic nhu

sau:
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- Chium 6ng ¢6 thé bing thép cé thé bing déng.

- Cing duge tao canh vé phia freon do hé s6 toa nhiét khi ngung cia
freon nhd hon hé s6 Lod nhiét cha nudc khd nhidu. Cinh cia 6ng cé thé 1a
canh ép hoac gin lén 8ng (cdnh ciing ¢6 thé duge tao bing cdch lin hoa).

Binh ngung 6ng vo freon R12 duge biéu dién trén hinh 8-1b, ky hic¢u
KTP12, dién tich trao ddi nhiét 12,8 m?, hé s& truyén nhiét 460 + 580
W/m’ K, hé s& canh 3,5.

Hinh 8-3 biéu dién binh ngung 6ng vo fredn ndm ngang, dién tich trao
ddi nhiet 250 m’.

Do ddu hoa tan vao moi chit nén khéng ¢é bau gom dau va van xa dau.
D4u tudn hoan cliing v6i. mo6i chat. Phia dudi binh ngung la phdn gom 10ng
do d6 khong cén bd tri them binh chita cao 4p. Van an toan s¢ xa hoi vé phia
dp thap hoac xa hoi truc ti€p ra ngoai khong khi khi 4p sudt trong binh vugt
1,85 MPa. Van xa 6 s xa fredon ra ngoai trong trudng hop dp sudt tang dot
ngdt trong binh dé trénh ad binh.

Binh ngung ng vo freon do Nga san xudt ¢6 dién tich bé mit trao d6i
nhiét tir 2 dén 315 m? (bang 8-3 va 8-4). Loai MKTHP sir dung rat thich hop
cho hé théng lanh trén tau thuy.

Binh ngung &ng vd freén ¢& nhd duge biéu dién trén hinh 8-4.
8.1.3 Dan ngung tudi

Cau tao cha dian ngung tudi biu dién trén hinh 8-5. Dan bao gém mot
dan &ng xoén ¢6 ndi véi dng gop hoi va dng gbp 1ong, xa ddu. Todn b vé
mat ngodi cda dan trao doi nhiét duge tuéi nudc bing mot hé thong tudi
nude tudn hoan Nudc duge bom tlt khay hitng nudc phia dusi ddy 1én xa vao
thiing phan phdi. Thing phin phéi nudc ¢6 cdc méng rang cua va nudc chay
tu do tudi déu cho cdc dng. Nudc tudi bd sung qua vdi 9 va nude thita chay
qua phéu chay tran 2 ra ngoai.

Hoi amonidc di tir phia dudi 1én. Phdn 10ng ngung tv duge ddy vao dng
g6p long. Phan hoi con lai di ti€p 1én phia trén. Khi khong ngung dugce 1ay
ra & vi tri cao nhat clia dan qua van 7.

Cidc 18 dan dugc dat song song véi nhau. Mdi td din cé 14 dng @ 57 x 3
mm theo chiéu cao va c1f bon 6ng lai cé mot Sng ndi véi dng gép 1ong.
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DE lam mit nude ¢é thé lam dan gé phia trén, tang bé mat trao doi nhiét
va chat v6i khong khi dé c6 thé giam lugng nude tudi bo sung do tang nhiét
do.

Hé s@ truyén nhigt dan ngung tudi dat 700 + 900 W/m’.K, dan ngung
twdi thudng duge sir dung cho cic h¢ théng lanh amonidc [6n. Dan duge lap
dat & ngoai trod, canh budéng mdy hoac trén trdn nhi. D€ han ché tiéu hao
nude do cdc hat nudc nho bi gid cuén cé thé bé tri cac cua chdp chung
quanh.

Uu diém cha dan ngung tudi: 1i 1& tiéu hao nuéc twdi twong déi nho
(bing khoang 30% luong nudc tudn hoan), lam sach bé mat ngodi twong doi
dé dang. Nhung nhuoc diém 1a céng kénh va khong cé kha nang qud lanh
long.

Dan nging tudi sir dung thuln lgi & nhimg noi thi€u nuée hoac ngudn
nude bi cing hodc bi nhiém ban nang.

Hinh chieuA
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Hinh 8-4. Binh ngung 6ng vé freén ¢3 nho:
a) Vai ndp chia I8i nudc lam mat: 1. Va; 2. Mat sang; 3. Np; 4. Bau gom 1dng:
5. Van I3y Idng; 6. Nut an toan. b) Vai vé khéng han nép: 1. Ong trao di nhiét cé canh:
2. Canh tan nhiét; 3. Vd; 4. V& han vao éng xoan; 5. Long fredn ra; 6. Hoi freén vao.
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Hinh §-5.

Dan ngung Wudi:

1 Mang rang cua
phan phéi nudc;

2. Phéu chay tran,

NHy ot 3. Miéng -‘I‘.Il').'t n'udC'.
2 = 4 Ong héi nuac;
W 5 Van xa v& binh
A chira dau:
il 6. Budng can bang;
) X 7. Van xa khi khéng
"Lﬂ_;_ long C by . ngung;
] Rh =2 I — 8. :I'I'!ung phan phéi
A ! nuac,
i B i; 9. Voi tudi nudc bd
k. 4 3 4 sung.

8.1.4 Thap ngung tu (dan ngung bay hdi nudc)

Thiép ngung (hinh 8-6) ciing dunz phuong phidp lam mat két hop nude va
khong khi nhung nuéce phun viao dan con khong khi chuyén dong cudng blic
bang quat gié. Toan bo thiét bi ¢é vo bao che chi trir [8i vao va ra cho khong
khi.

Thiap ngung 11-125 ctia Nga bao gom mot dan 6ng xoén tron bang thép
dién tich 130 m® v6i dan ngung phu kiu 6ng gop véi dien tich bé mat 32 m*
bing 6ng ¢6 cdnh, hai quat gié nang suit 7,92 m'/s (28500 m'/h). Din
ngung phu dat phia trén thiét bi chdn nude (khéng biéu dién trén hinh 8-6)
dé tan dung khong khi 1am mét trude khi théi ra ngoai.

Dé tang cudng qud trinh trao déi nhiét, trao ddi chat trong thdp ngung
ngudi ta ¢6 thé bd tri gifra cdc ddy 6ng xodn nhimg thanh gé, ludi bang chit
déo hodc bang cdc vat liéu khéc,

Dé giam tiéu ton nude do cdc bui nude bi cubn theo gié quat, ngudi ta
ba tri thiét bi chan nude bang cdc tdm kim loai mong cudn theo hinh chir S
vir dat song song. Cic hat bui nuée ddp vao cic 1dm nay dong lai va chay
xuong dudi, Dan ngung IT18-125 ¢6 cong sudt 315 KW véi tai nhiét riéng ¢
= 2300 W/m®. Luu luong nuée tudn hoan 30 m*/h. Tiéu 16n nude bay hoi 0.6
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m'/n. Kich thude phi bi dai x rong x cao 4380 x 4560 x 5720 mm, khoi
lugng 6970 kg.
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Hinh 8-6. Thap ngung tu:
a) Quat gié kiu théi. b) Quat gié kidu hat,
1. Bom nuéc tuan hoan; 2. Quat gié; 3. Thiét bi chan nudc; 4. Voi phun nudc;
5. Dan ngung éng tran; 8. Van phao duy tri mifc nudc trong bé.

8.1.5 Dan ngung khéng khi (giai nhiét gi6)

Dan ngung khong khi la dan ngung lam mdt bing khong khi ty nhién
hoac cudng bic (dan ngung khong khi déi luu tu nhién chi sir dung cho i
lanh gia dinh), dung cho méi chat fredén va amoniac tir ¢d nho dén cd trung
va ¢0 16n, dac biét cho cdc hé thong diéu hoa khong khi. Dan ngung khong
khi cé cdc uu diém: ti€t kiem nudc, khong lam 6 nhiém séng hé va cdc
nzuén nude, khong cn thip giai nhiét lam mdt nude tudn hoan, bé mat it bi
bam ban. Nhuge diém co bian la gay ti€ng én do quat, phu tai nhiét thap
¢ = 140 + 230 W/m?, hé s6 truyén nhiét nhd &k = 23 + 35 W/m*.K, hiéu nhiét
do 1on Ar =8 = 15'C.

Bang 8-5 gidi thiéu thong s6 ky thuat chinh cia mot s6 dan ngung
khong khi cudng birc (dan ngung quat) do Nga san xudt.
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Bang 8-5. PDan ngung quat

Kidu S6 ddy | Chicudai | Ssang, | Diéntich, | Nang suat 56 quat,
dng Gng. m chiéc m* quat, m'/s chigc

4 1.5 94 105 K I
AZM 4 3 94 220 14 2
{dan noung 6 1.5 141 160 6 1
quat loal nho) 6 3 141 325 12 2

8 1.5 188 210 55 1

8 3 188 440 1 2

4 4 282 875 30 hoac 1
ABI 4 8 282 1770 75 2
(dan ngung 6 4 423 1320 33 hoac 1
quat kiéu 6 8 423 2640 70 2
nam ngang) 8 4 564 1740 28 hoac |

8 8 564 3500 67 2
Dan ngung 4 6 564 2650 1
quat kiéu 6 ) 846 400 180 + 220 1
ziczac 8 6 1126 5300 1

8.1.6 Tinh thiét bi ngung tu (TBNT)

C6 hai bai todn tinh TBNT la:

- Tinh todn thiét k€& (cho Q,, x4c dinh dién tich bé mat trao déi nhiét F).

- Tinh kiém tra (cé sdn TBNT, xdc dinh dién tich bé mat trao déi nhiét
F ¢4 di hay khong).

Nhur vdy ¢d hai bai todn déu 12 xdc dinh dién tich bé mit trao déi nhiét
F theo cdc dit ki¢n di cho nhu: Q;, loai TBNT, diéu kién moi trudng dé 1am
mit & dia phuong lip dat hé théng lanh.

Ngoai ra vi¢e tinh todn TBNT con cin thiét dé€ xdc dinh cdc thiét bi phu
nhur bom, quat cho hé thdng.

Tinh TBNT theo cdc budc:
1) Chon kiéu loai TBNT.

2) X4c dinh dién tich bé mat trao doi nhiét ctia TBNT theo phuong trinh

truyén nhiét:
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Q, - phu tai nhi¢t cia TBNT, kW;
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F - dién tich bé mat trao
déi nhi¢t, m*:
Ary, - hiéu nhiél dé trung

binh logarit, K.

a) Xao dinh hiéu nhiét do
tring binh logarit thco bicu
thuc:

& AII“I‘ - Ar|'|IIJ| 8 2
e — .
th AI ( )

]_n  mas
All‘nm'.\

Al - hiéu nhiét do 1én

nhat (& phia nudc

vao);
At - hiéu nhiét do bé

nhat (¢ phia nudc

ra).

Hinh 8-7 giGi thiéu todn

d6 tra nhanh hiéu nhiét do
trung binh logarit Aty

Trong thuc t& nhigt
trong TBNT giam tir +,
xudng f, giit nguyén ¢,
trong qud trink ngung tu
nhung lai giam khi qua
lanh. Nhung khi tinh todn
coi nhiét dé trong TBNT la
khong déi va béng . Do
dé:

do

AImax =t -

At
t,; - nhiét do aude vao;

min

£, - nhiét dé nude ra khoi binh ngung.

= fk - .'wz

1
at

min

=1

Hinh 8-7. Toan do tra nhanh hiéu nhiét dé
trung binh logarit,

Thi du At

min

=4 K; At

max

= 12K; Aty = 715 K.

Khi tink gdn ding ¢& thé sit dung hiéu nhiét do trung binh s& hoc:
Aty = [ - (i + 1.2)]/2
- Khi sir dung thdp ngung, coi nhiét do nudc khong thay doi:

L™
©

A
Oy

e
O

ey
Iy

10

\ T
T T T T T T T
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tur = fuy = I
khi dé:
Al =1, - 1y (8-3)
b} Mdt dg dong nhiét con goi 1a phuy tai nhiét rieng ¢
gr = k. Ay, W/m’ {(8-4)
v dién tich bé mat trao ddi nhiét cdn thiét ¢é thé tinh tir biéu thic:
F=0J/qr
D61 v6i thap ngung ¢, = 1750 + 2300 W/m’.
¢) Xdc dinh hé s6 truyén nhiét k

Hé s6 truyén nhiét & c¢6 thé xdc dinh dya theo kinh nghiém hodc theo
tinh todn 1y thuyét,

- Theo kinh nghiém, hé sG truyén nhiét £ ¢ cdc gid tri gidi thiéu trong
bang 8-6.

- C6 thé xdc dinh k theo 1y thuyé&t. Trudng hop trao d6i nhiét giira hai
moi chilt 1ong qua vach ong:

k= — W/m.K (8-5)

ad, 52V a Tad,
Mat do dong nhiét: ¢, = k.Af, W/m%; (8-6)
Dong nhiét: O =klA, W (8-7)

.udng kinh trong, m;
43 - dudng kinh ngoai, m;
d,, - dudng kinh ngodi cing, m;
d.,, - dudng kinh ngoai 16p thii i, m;
d; - dudng kinh trong 1&p 6ng thit i, m;
@ - hé s& tod nhiét cla chat long phia trong 6ng, W/m*.K:
@, - hé 6 tod nhiét cha chat Idng phia ngodi 6ng, W/m*.K;
J.; - hé s& din nhiét cla 1&p Sng thi i. _

Vin d¢ co bdn & day [a xdc dinh @, v a;. Khi thiét k€ d6 4n mén hoc
hodc (8t nghiép cdn phai tinh todn theo phuong phdp nay [12]. Do khuon khé
sdch ¢d han chiing toi khong gidi thiéu & day.

262



Bdng 8-6. Gia tri kinh nghi¢m cia hé s6 truyén nhiét k, Wim* K

Kiéu thi€t bj ngumg t k. W/mK ¢y Wim® Ar (thi du)
Binh ngung dng vo

N&m ngang amoniac 700 = 1000 | 3500 + 5200 5+6

thang ditng amonac 800 4200 5+6

ndm ngang freon 700 3600 5:6
Dan ngung twéi 700 + 930 3500 + 4650 5+6
Thdp ngung 500+ 700 | 1500+ 2100 3
Dan ngung khong khf 30 240 = 300 g8+ 10

dj Lwgng nwede lam mdr cung edp cho TBNT :
o,
V =———— ms (8-8)
T C.p.Ar,

0, - tai nhiét cia TBNT (da cho), kW;

C - nhiét dung riéng cla audc = 4,19 kl/kg K;
p - khéi lugng riéng cla nudc = 1000 kg/m';
Ar,. - 40 tang nhiét do trong TBNT, K.

Ngoai luu luong, cdn phai tinh duge chiéu cao cot nude cén thiét dé
chon bom.

e) L livong khéng khi qua dan ngung ti ciing duge xdc dinh theo bidu
thic (8-8) vai:

C - nhiét dung riéng cla khong khi = I kJ/kg K;

p - khéi luong riéng cha khéng khi=1,15 + 1,2 kg/m' & 20 + 32'C.

8.1.7 Thi du tinh toan

Thi du 8-1. X4c dinh dién tich bé mat trac déi nhiét cla thip ngung:
Cho Q, = 200 kW, t, = -22°C. 1, = 38'C: 1,, = 38'C: 1,, = -15°C,

O, = 277 kW. méi chat amoniac (giéng thi du 7-4).

Gidi: Chon q; = 2000 W/m® (bang 8-6).

Q. 277.1000
¢, 2000

F= 1383m’

Cé thé chon thap ngung tu 111{-125 cé dién tich trao déi nhiét 130 m". Do thiéu di¢n
tich bé mat trao déi nhiét nén nhiét dd ngung tu cé thé tang 1én 39 hodc 40°C.
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Tiéu tén nude do bay hoi:

0,
S 2T 01229kg/s=443ka/h
r 539 418 g/s=3ke/

ml]

Do hiéu sudt chdn nude < | nén mdi gid t8n that nude tang them khodng 150 = 200

k/h.
Tiéu t6n nuse téng = 0,6 + 0,65 m'/h.

Thi dy 8-2. Hiy x4c dinh thdp ngung tu (dan ngung bay hoi), che biét:
- Hé thong lanh lép dat tai Ha noi;
- Moi chit lanh NH,;
- Cong suft nhiet 0, = 354 kW.

Gigi: Thi du nay duge tinh todn 1¥ thuyét ma khéng dua theo & va ¢, kinh nghiém.
! - Thong 56 khi hau tai Ha néi (heng -1 )
Nhiét @o: r, =37,2°C
Do dm: ¢, = 83%.
Nhiét do nhi¢t k& uét t, = 34°C (tra d6 thi hinh 1-1).
2 - Nhiér dé mcc tudn hoan trong thdp t, = 1, + (4 + 8K) chon 38°C.
3 - Nhiét d6 ngung tus, =1, + Ar = 42°C

4 - Bé mdt trao doF nhiét: bé mat nhin cha 6ng thép tron dé ché€ tao dan ngung
ameniic: A25 v6i dudmg kinh ngoai, trong va chiéu déy:

d,=32mm
d. =275 mm
§=72,25 mm
h ' 2

}}W Y o
LK LLLELL

Nﬁi A DNIAN

Hinh 8-8. Nguyén ly cau tac thap ng'u'ng va trang thai khdng khi vao (1)
va ra (2) bidu dién trén da thi h-x.
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5 - Gion han lam lank: t = 34C =+,

6 - Lo {tegng khong khi:

my =325 0,0, 107 kefs

Khéi lugng riéng ciia khong khi:

py+a)
P =

=— - k& m’
RT, (1+1,61.x,) o

x, = 10,0289 kg hoi nudc/ kg khong khi kKho;
P =9,81.10* N/m?,

R =287 kg K,

T =4 +273.15=31036K;

 981.10% (1 +0,0269)
287.310,36. (1 + 1,61.0,0269)

= 1,084 kg/m*

P

my = 3251084354 107 kg/s = 12,47 kgfs

7 - Entanpi ciia khéng khi ra:

Iy = h, +-—QL,ka’kg

My

Tra bang h, = 126 kl/kg

354
h, =126+ = 154 k)/kg
2 12.47 ke

]

& - Hé s6 rod nhiét phia ngodai

Trong do:

a, = 0,85.9750. m,"" , Wim> K

(0,85 - hé s6 wdi khong déu;
9750 - h¢ 56 thyc nghiém;
m, = 0,05 kg/m.s - lou lwong nudc tudi rén 1 m chiéu dai dng theo
kinh nghiém;
a, = 0,85.9750.0,05" = 3056 Wm?.K

9 - Xidc dink dién tich bé mdt trao d6i nhiét F,

Bé mat trao d6i nhiét theo dién tich bé mit ngodi cia ng F, duge xidc dinh theo
phuong phép tinh lap, Trude hét chon so bo mat do dong nhiét ¢, va tim F, theo diéu kién
truyén nhiét tir amoniic t6 nude, sau dé xac dinh céc thong s& cia nude, khong khi va gid
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tri F, theo didu Kién truyén ohiét truyén chat. Néu hai gid i F, nhan duge sai khde nhan
qud 5% thi phai chon lai ¢, v tinh ap lai.

Ciéc phép tinh cu thé duge thue hién nhit sau:
- Xdc dinh hé s6 tod nhiét vé phia amoniac:

@, =9733. ¢ 4 Wiml K
Dé tinh duge @, cdn thiét chon s bé mat do dong nhiét ¢, vé phia nudce, theo kinh

nghiém:

¢, = 1400 + 2300 W/m®

Chon s¢ bd g, = 1650 W/m?, khi d6 ¢; vé phia amoniic cé thé ditge xdc dinh nhu sau:
, 0,032

d
= ¢, —=1650 = 1920 W/m?
4 =4 d, 0,0275 fm

vay @ =9733.19202.0,0275" = 6306 W/m' K

- Xéc dinh he s6 truyén nhiét £ qua vich dng:
H
f 1] 6
o, d  imA, o

1 1

k:

LAY . e, .
voi Y, — la tdng nhiét trd cha vach ong:

ixl i

L5, 8, 8, 8, &

— =+ =+ =+, m KW

S h, h A, AT
Gday:  8,=0,06.10" m - 13 bé ddy 16p diu;

Ay = 0,12 W/m K - hé s& din nhiét clia ddu;
5.=10,6.10" m - bé ddy |6p cdu cén;
A, =15 W/mK - hé 56 din nhiét clia l6p cdu can;
5,=0,1.107 m - bé ddy 16p son chéng ri;
A,=0,58 W/m.K - h¢ 56 ddn nhiét cla som chéng o;
& =2,5.10" m ~chiéu ddy vdch ong thép;
A =453 W/mK - hé 36 din nhiét cla thép.
1 .
1 32 R (0,06 06 0l 2,5) 1
—— + 1| =t =+ — | +
6306 27,5

012 15 058 453

k=610 Wm.K
- Nhiét dé cia nude trong thdp ngung tu £, duge xdc dinh tir phuong trinh truyén nhiét:
4, =kt - 1,), Wim?
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5
et 242 1859 a9 2
610

k

- Entanpi clia khang khi bdo hoa & nhiét do 1, tra & d8 thi A-x cia khong khi 4m trang
thii Wedr=1, vag=100%: h, = h" = 160 kl/kg.

- Entanpi trung binh cia khéng khi A, xdc dinh theo cong thic:

hy, — I,
By - b= ————
h, -k,
o --% -l
hw - hE
hy, - h 154 —126
hp=h, - ———L = 160 -~ == 144 k]
- hy — 160 - 126 ks
In a In —————
h,, - h, 160 — 154

- Tra trén d6 thi k-x, dudng ki, = const cit duding n6i qua bai diém | va W tai m cé gid
tri nhiét d6 r, = 38°C. Cic thong s6 vat Iy cla trang thai khéng khi tai day la:

Nhiét dung riéng Cop = 1,005 kJ/kg K
Khéi luong riéng P = 1,1363 kg/m*

Hé s8 dfin nhiét Ay =0,027398 W/m K
D6 nhét dong : Vg = 16,6348.10° m'/s
Tri s6 Prandtl Pr=07

- Dién tich bé mit ngoai cita dan Gng ngung ty yéu ciu la
_ 0, 354.10°

. = 215 m?
q, 1650

- Tinh kiém tra F, theo diéu kién truyén nhiét truyén chit girta nude va khong khi:
m, h, - h

L= In
YOABP R, -h

Trong d6:
A - hé 56 phu thude vao nhiét dé ¢,
rw,“c|10|15|2{J\25|3U|35140
A | 09 | ogs | 097 | oss | 095 | 09a | 093
t, = 38'C ldy A = 0,934

B- he’sS ké dén sut tang dién tich mat ngodi cha ming nudc do tzo thanh tia vh
giot |y trong khedng 1,5 + 2 chon g = 1,6.
o - hé &6 luu lugng (con goi 1a hé 58 bay hoi) 14 luu lugng khong khi tuong

dng v6i 1 m* bé mat mang nuéc bay hoi dua khéng khi 16i trang thdi bio
hoa.
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akk

g = Jkg/m’s

pkk
Xidc dinh hé 56 toa nhiét a, tir bé mat cham dng bé tri sole t&i khong khi: gid tri s6
Nusselt trong trudng hop niy co dang:
Nu=CRe™ Prig,
Dé xdc dinh gid tri 58 Reynolds Re, phdi chon téc do khong khi qua chim 8ng
Theo cdc s6 licu thye nghiém thi m, = 3 + 6 mfs. 4 ddy chon @y, = 6 m/fs.
Wy -4, 6.0032

Re = = —
Vi 16,6348 107"

= 11542

10" < Re < 2.10°
Chon 1y 6 budc dng theo chidu ngang S, va theo chidu ding S, (vudng gdéc hudng
dong chay):

Ay 2 .
L = .=~ < 2 nén hé & C duge tinh thco quan hé:

S, 4B

12 02
C=035. (i] = (},35 (-2—] =0,36
5 5

2
Cac semi m = 0,6 vin =0,36.

Chon s& hing 6ng theo chiéu chuyén dong ciia khong khi (phuong théng ding) Z = 8
thi hé s6 hi¢u chinh anh hudmg cia s6 hang dng Z theo chiéu chuyén dong cua khong khi &,
=(),96. Vay:

Nie=0.36.11542" 0,7 . 0,96 = 83,21
Vi hé s6 ted nhiét vé phia khong khi:
C Nih,  83,21.0,027398

oy, =71,24 W/m*K
d, 0,032
He sd lwu luong okhi d6 1a:
71,24 ;
o= ———— =007l kg/m’s
1,005.10°

Di¢n tich bé mal ngodt cla dan ngung la:

12,47 160 — 126
In

L= ; =204 m?
T0934.0,071.1,6 160154
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e 215-204 . e L . .
Sai s0: AF = ——— = 56 nhu vdy c¢d thé chap nhin duoe dién tich truyén nhiét

215
F=215m"
10 - Lionyg nudre phun

Luong nude phun m,,, duoe chon theo kinh nghiém, phu thuge vio phuy tai nhiét O
Theo kinh nghiém, lugng nude phun che méi 100 KW tii nhiét 12 2.3 kg/s. Vay:

354 .
mo=23 —=8,142kg/s =293 m'/h
100

11 - Luong wiede bay hot va bi cudn theo gié
- Luong nudce bay hoi m,,,
M, = (-0,
Tra d6 thi hinh I-1:
x, = 34,5 g/kg khong khi kho
vy =445 pfko khang khi kho
My, = 12,47 (44,5 - 34.5). 107 =90,124 kg/s
= 4464 kg/h hay 0,45 m'/h

- Lugng nude cusn theo: theo kinh nghiém, lugng nuéc cudn theo bing lugng nude
bay hoi:

.= Ry = 430 kgh
Téng lugng nude phai bé sung 1a: m,, = 900 kg/h
12 - Cdc kich thicoe co bdn ciia thep nging:
- Téng chidu dai mot hang &ng trén miit cit ngang cla thép:

m
L: wp = 8,142 :3],4m
2m,  2.0,05

$3 dng trén mit cit ngang cia thiél bi Z khi chon chiéu dai méi 6ng thing / = 2.8 m:
L 814

=29,07 chon Z =29

®

Bé rong thép : B-= 2.5, =29.0,0704 =2 m
S& ang trong mot don nguyen (2 ddy sole thing ding):

F, 215
Hy = =
" xd, 1.7 ®.0032.28.29

= 26,3 chon 27 6ng

Chiéu cao dan H:
H=8.n,=0060927=1644m
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Tiét dién tr do dé khong khi di qua;
Fo,=1(B-d.Zy=28.(2-0,03229)=3m’
Téc do thue té€ clia khong khi trong thap:

o, = Mo _ 12,47 — 387 m/s
P - Fe 1W75.3

Téng s6 6ng 7 {mbi dng cd chidu dai 2,8 m)
' n=n,.Z=27.29 =783 6ng
- Dan phun mudée:
Dién tich mat cit ngang cia thiét bi:
§S=RBI=228=56m"
Mat ¢ miii phun: 20 miii/l m?
$6 mii phun: N =20. 5,6 = 112 miii.

Hinh VIII-9 gidi thiéu thip ngung cua Nga ky hiéu [TR-60, dién tich trao
d6i1 nhiét 60 m”. Nhiét d6 lam viéc dén 50"C, dp sudt lam viec 20 bar, moi
chat NH,, khoi lugng toan bo 2800 kg.

Thi du 8-3. Hiy xéc dinh dién tich bé mat truyén nhiét va chon TBNT cho mdy lanh
freon R12 (thidu 7-3); 0, = 100KW, ¢, =-14"C, 1, = 32°C; 1, = 16'C, 1, = -9"C.
Gidi:
Go= 549 - 418 = 131 kl/kg
m = Qg =0,7634 kg/y
4, =595 - 418 = 177 kl/kg
Q. =muyy, = 1351 kKW

Nugce sa dung cho thiét bi ngung tu 13 nudc 14y tir gi€ng khoan cd nhiét dé vao 1
25°C, chon nhiét do nude ra 1a 28'C.

Higu nhiét d¢ trung binh logarit:
Ar_ A

maa min
Afy = —————

At =32-25=TK

SEEY

A, =32-28=4K

min
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7-4
At h = _?_ = 5,4 K
In
4
Dign tich bé mat truyén nhiét cia binh ngung éng vd ndm ngang 1a (£ [dy theo bang ¥-
6):

Q, 13511000 -

F= = 3574 m’
k.Af, 54700

Chon binh ngung 6ng vé ndm ngang KTP-35 ¢6 dién tich trao d6i nhiét bén ngoii 14
40 m?,

Nudc tiéu tdn:
1351
VII =
4,19 1000, (28 - 25)

= 0,011 m's =387 mh

Chon bom 3L-T6 niing sudt 50 m'/h; dong co 4,5 kW, 16¢ dd 1440 vg/ph.

Thi du 8-4. Hiy xdc dinh dién tich bé mit truyén nhiét clia TBNT va chon TBNT cho
mdy lanh amoniic: 1, = -40°C; ¢, = 35"C; 1, = -30"C; Q,, = 290 kW; 0, = 424 kW (diéu ki¢n
gidng thi du 7-6).

Giedt:

a) Trudng hop chon binh ngung 6ng v ndm ngang nudce giéng khoan. ¢6 nhiét do vio
1., = 25"C; nhiét 46 nudc rz 1,5, = 30'C.

Hiéu nhiét 46 trung binh logarit:

A — A 35-25)-(35-30
A.f[h — NhLLA nui = ( ) ( } = 7‘2 K
Af (35 -25)
In In ——
Ar (35 - 30)

Hé 58 truyén nhiét k = 800 W/m”.X (bing 8-6).
Dién tich bé mat truyén nhiét:

4241000

=736 m’
800.7.2

Theo bing 8-1 ta chon binh ngumg éng vo ndm ngang KTr-90 ¢d dién tich bé mat trao
ddi nhiet Y0 m*.
Nude tiéu 18n 13 n mit binh ngung;

424

V =—————— = 0,022 m/s =729 m'/h
4,19 1000.5

271



J280 3300

3
2
3]
. % —4
17 ——
=———— —— T g T
2 ———
— | s
r—g
18
e
’ o gt
918 7 _
1385 él’& 1385
I | i

272




|
73
Oy 80)
14
(0y80)
585 | 20 |
4 7 |
(Dy80)
I
S
565 bt
2
N
1 =
1 ]
=)
"‘::; E .?j ‘5 L
= 1490 £

Hinh 8-9. Thap ngung MIi-60, dién tich trao déi nhigt 60 m? dung cho amoniac,
ap suat lam viéo 2 MPa, khéi lugng 2800 kg, ¢o bd ngung tu so b:

1. B& ngung ty sd bd; 2. B& chan nudc; 3. Quat hudng tryc; 4. Clta quan sat; 5, Tdm nap;
6. Ludi bao vé cita lay gié; 7. B& nudc; 8. Phin loc; 9. Khung thap; 10. Bom nudc; 11. Phao
‘khéng ché mitc nudc trong bé; 12. Dan ngung; 13. Ong hdi NH; vao bd ngung sd bd;
14, Ong hai NH, ra va dugc ddn dén binh tach dau; 15. Cap nudc; 16. Ong xa nudc;
17. Hoi NH; tif binh tach dau vao; 18, Long vao binh chifa.
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Co thé chon ba bot, = 77+ a mdi bom 50 mi/h hode ba bom 3K-9 (Nga) nang
sudt méi 0,011 mY/s trong do i vom chay, mot bom dy phong.

b) Truamg hop chon dan ngung khong khi:

Vi hi¢u nhiét d¢ trung binh logarit cia dian ngung khéng khi phai dat 8 + 10 K new .
= 35'C va nhiét do khong khi ra ¢, = 28"'C.

Af = 10_7:8,4}(
th 10
In —

Theo bang 8-6: & = 30 W/m’. K

424 1000
F=——""""=1683m’
30.%,4
Theo hing 8-5 chon dan ABI™ ¢é dién tich trac déi nhiét 1770 m’, gém 4 day éng, 282
ong dai & m.

Luu lugng khong khi:

424

V, = = 117,8ms
% T2 (28— 29) A

Tir luw lugng khéng khi trén ta phdi chon qual wwong dng. Tuy nhién & didu kién khi
hau Viét num vio mila he khong thé thiét k& vdi nhiét do khong khi vao la 25°C. Dé dam
bao he thong lanh lam viée duge trong diéu kién khic nghiét mia h&, phai chon nhiét do
khong khi theo bang 1-1. Thi du Ha néi £, = 37,2"C nhu vay nhiét do ngung tu la 47 = 52°C
va cdn phai tinh lai toan bo chu trioh lanh.

Thi du 8-5. Hay xdc dinh dién tich b€ mat truyén nhiét cda binh ngung &ng v6 nam
ngang cho bigt @, = 424 kW, moi chat tanh NH;, 1ap dat tai Ha néi, nude gidl nhiét ding
nude ludn hoan qua thap giai nhiét.

Gidi:

Pidu kién khi hau tai Ha noi:

te=t,=372°C
Oy =y = 83%
Nhiét dé ¢, = 34,6"C, nhu vay ¢6 thé xdc dinh tam thoi:
- Nhiét d6 nude vao binh ngung chon: fo =38'C
- Nhiét do nudce ra khéi binh ngumg: 1, =43"C
- Nhiét do ngung 1u t, =46"C

- Hiéu nhi¢t do nude lam mat: At =1,,-¢, =43 -38=5K.

- Hiéu nhiét do trung binh logarit véi Ar,,, =46 - 38 =R K; Ar,. =46-44 =3 K.
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- Luu luong nude qua binh ngung:
R, 44
T C,.A, 4185
- Chon éng trao ddi nhiét cho binh ngung:

d, =25 mm

d, =20 mm

£=25mm
Dién tich tinh cho | m chiéu dai 6ng £, = 0,0785 m¥/m; £, = 0,0628 m%/m.

= 20,29 kg/s

my

- Chon t&c do nude trong binh ngung @, = 1,5 m/s.
- 86 ong trong mdt 161 ciia binh ngung:
4m,

G
n.d .p,. w0,

Cic thong sd vat Iy ca aude lam.mat binh ngung (tra & bang 6.1 i lieu [17] "M&
chdt lanh"):

- Nhiét d6 trung binh ¢, = 40,5"C

2, = 9922 kg/m’ A=0627 Wm.K
v =0,659.10° m¥s Pr=4736
4,20,29

=434 6ng

"

T R.0028.9922 15
chon », = 43 dng, khi d6 16¢ d6 nude s la @, = 1,51 mfs

- Xac dinh hé s8 toa nhiét ¢; tir vich trong cla &ng téi nude lam més:
Tri 86 Reynolds:

d, 0
Re= 24 MO0 _qyg))
v 0659.10°

Day ta ché do chuyén ddng r8i nén Nu c6 dang:
Nu = 0,021 Re"* P4
=0,021.34901"% 4,36"“ = 170,7
Vay hé s6 tod nhiét phia nudc 1a:
o = MNu. _ 170,7.0,627
' d. 0,02

= 5353 W/m? K



- Xdc dinh hé 58 104 nhi¢t e, tir moi chdt lanh ngung 151 thanh éng tinh thco bé mat
trong ciia 6ng phai thuc hién bang phuong phap d6 thi. Nhir ta da biét, dong nhiét ruyén tr
moi chél lanh ngung vao nude lam mat khi di tir méi trudng ngung 1 ¢é nhiét do ¢, (xem
hinh 8-10} d&n vdach cd nhiét do ¢, phai bang dong nhiét 1ir vich {z,;} vio dén nudc lam mat.

Nec 16m mét

g
S NG S T L G P
IR LN g e v i

+ \ Y.\ M chdt Lank
T' ngung 1¢

at,

l Alyy

Hink 8-10. Trudng nhiét o trén éng ngung tu ndm ngang,
nudc lam mat di trong éng.

C6 thé goi hi¢u nhiét d6 trung binh logarit Af,, & hiéu nhiét do ¢, - £, v goi Af, 12 do
chénh nhiét do trung binh giita nhig¢t d6 ngung tu va vich ngodi A, = £, - 1, ta cé:
r\-' - rwth.: Arlb - AI\:

Nhu vay cé thé viet:

_ b=y AL —AL A (A At )
4 = 1 Zai T . 8, - th v
Ly ! s
GJ- X, . A

trong dé6: ¥ IL 12 t8ng nhiét tro clia véch éng va ciin ban,

lay Z%— =0,00026 m’ K/W;

S E— = 2238

1 5 1
- 4 —— 4 0,00026
LTI e30

Nhu vay:
¢ = 23625 (A1, - At)
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D€ tinh cdc budc 1i€p theo, cfin chon mdt gi tri ¢, d€ tinh todn két cu binh ngung, sau
d6 s& tinh kiém tra lai gid tri da chon xem c6 phi hop khoéng. N&u khong phd hop phai tinh
lap.

Chon A, = 0,3Az, viy:

.= 2238.0,7A¢, = 7989 W/m’

Ciéc ong duge bo i trén mat sang theo dinh <la tam gide déu, chim 6ng ¢6 dang hinh
luc gide vdi 56 Ong dat theo dulmg chéo lue gide 16n m xdc dinh theo cong thite:

m=4075; 2,
¢ 8. d 1D

& day:
& - buéc 6ng ngang; v = 1,3.d, = 1,3.0,025 = 0,0325
/D, - ti 5¢ gitra chiéu dai 6ng va dudng kinh trong cba than, ldy /D, = 8.

3
m=0,75; 42410 =162
7989.0,0325.0,020 .8

Chon m = 16 dng.
Day chinh 1a s& ong theo chiéu ngang n, = m = 16.

Hé s6 toa nhiét tir phia moi chat ngung tu tinh theo bé mat trong clia dng d‘., ddi vai
hoi NH, ngung trén 8ng tron nam ngang:

o, =072 4

w.d, . Ar,

Ah 13 higu entanpi vio v ra cla amoniac & binh ngung, & day 14y bang r.
Cic thong s6 vat 19 clia moi chidt tanh NH, khi ngung tu & nhiét do 46°C la (tra theo
bang 7.21 "Moi chat lanh” [17));
C,=495klkgK
A =04273 WimK
g =112.1.10° N.s/m?
r = 1076,0 k}kg (1ra bang hoi bao hoa NH; [17])
£ =569.6 kg/m' (ira v rdi ldy gid tri ngich ddo trong bdng hai bio
hoa NH, [17])
W, - hé s6 hiéu chinh do sy thay déi van téc dong hdi va mang Iong tif trén xudng
dudi. ¥, = (n,/Zy"" vi dng bé tri so le.

3 1 3
o, =072 5 1076.10°.569,67 04473 98
112,1.107°.0,025. A,

a, = 89399 . A7
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Mat @6 ddng nhiét vé phia mo!

chét
075 g, w/m?*
g, = a,. Ar, = 89399 Ar) 12008 ] -
Nhu vy ta di dugc mot he %~
phuong trinh x4c dinh mat d6 dong /
nhiét tinh theo bé mat trong cda 6ng: 10000 v 7
A
g = 2238(5] — Ar) 74“4\
g, =8939,9 Ar" 8000 Vs
Gii hé phuong trinh trén bing / |
phuong phap d6 thi, ¢ thé tim duge |
4 = ¢, = ¢, mot cich nhanh chéng. Vi 6000 r = = —
¢, 14 tuyén tinh nén chi c4n hai diém, . g ’ ; 7
con g, ¢ thé tinh nhidu diém dé vé 41, —
dugce 46 thi hinh 8-11. Hinh 8-11. Giai hé phuang trinh g va q,
biing dé thi.
A, K 0.6 0.8 1,0 1,2
¢.= 2238.(5.1 - A1) 10071 9623 9176 8728

Theo céc gid tri tinh todn duge, xay dung cdc ham ¢ va g, theo At, ta s& tim duge ¢ =
9320 W/m?, Ar, = 0,93 K.

Ta ¢d chon s6 6ng theo hang ngang cia dudng chéo 16n 1 16 trong luc gidc déu, vay
16ng 8 ong & 1a:

n=075m"+025=0,75.16" + 0,25 = 192 8ng

Dien tich bé mat trao d8i nhiét cén thiét {tinh theo bé mit trong 6ng):

Q828000 oo
¢ 9230
Téng chiéu dai 6ng trao ddi nhiét:
' E
=—t= 45,94 =735 m
70,0628
Chiéu dai 6ng trong binh ngumg:
'%
LB s
n 192

Chon / = 4 m nhu viy téng dién tich bé mat trao d8i nhiét thuc s& 1a: 48,2 m? tang
khoadng 5% dé& dy trif (xem hinh 8-12).
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8.2 THIET Bl BAY HO! (TBBH)

TBBH c6 thé phan ra nhiéu loai khdc nhau:

1. Dua vao trang thdi cila méi trudng lam lanh, ngudi ta phan ra:

- Binh bay hoi lam lanh chat tai lanh 1dng (nude, nudc muéi...}

- Dan bay hoi lam lanh khéng khi. Dan bay hoi [am lanh khong khi
cing lai dugce chia lam hai loai: dan lanh tinh va dan lanh quat. Dan lanh
tinh 12 dan lanh khéng khi ddi lvu ty nhién vi dan quat 14 dan lanh khong
khi d&i luu cudng bire nho quat gid.

2. Theo mirc d¢ chodn chd cha méi chat lanh 10ng trong thiét b, ching
dugc chia thanh loai ngap va khong ngap. O loai binh bay hoi kiéu ngap.
moi chit lanh 1dng NH,, freén bao phirtoan bo bé mat trao déi nhiét (thudng
1a loai cdp long tir dudi 1én) va & loai dan bay hoi kiéu khong ngap thi moi
ch4t Janh 1éng khong bao phl toan bo bé mit trao déi nhiét, mot phin bé
mat trao déi nhiét dung dé qué nhiét hoi hit < & mdy nén, thudng 12 loai cip
[ong tir trén xudng (xem [12]).

8.2.1 Binh bay hdi lam lanh chat tai lanh ldng

Hé théng lanh sir dung chat tai lanh 16ng {nudc mudi) cén goi la hé
thong lanh gidn ti€p. Hé thong lanh gidn ti€p ciing duge chia ra lam hai loai:
loai kin va loai hd. Binh bay hoi 6ng vo ndm ngang ding cho h¢ théng lanh
gidn 1i€p kifu kin va dan bay hoi kiéu tdm (panel) ding cho hé théng lanh
gian ti€p kiéu hé.

Gidng thi€t bi ngung ty, ciing ¢d hai bai todn cho TBBH la:

- Tinh todn thiét ké&: cho biét ning suat lanh Q,, kiéu loai TBBH, xaic
dinh dién tich trac déi nhiét F (theo dién tich trong F, hodc ngoai £, clia 6ng
trac déi nhiét

- Tinh kiém tra: di c6 sin TTBH, cin cit vao ché 46 1am viée, xdc dinh
xem dién tich bé mat trao déi nhiét ¢6 dit hay khong.

Dién tich bé mat trao déi nhiét dugc xdc dinh theo biéu thic:

O

- 8-9
kAt (82

@, - nang sudt lanh hoac nhiét tai cua TBBH, thudng di cho trude hodc tinh
todn theo chu trinh lanh, W;
Ou=go.m=mh -h,)
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Hinh 8-12. Binh ngung 6ng va NH;n&m ngang KTT", dién tich bé mat trao ddi nhiét
phia trong 6ng 119 m?, &p sudt 'am viéc 2,0 MPa, thé tich khéng gian giia cac éng ~ 4 m?,
thé tich khong gian trong 8ng 0,4 m*, khéi Iigng 4000 kg, chat tai nhiét: nuac.



Hinh chiéu F 3

B-B
£
u/} 1
miice
rAMEE
15 W/ 15
Bl 7%

Hinh chiéu € ax
{8a bo nap) - s
D-D |
75 ) 7 : 50 A
7, L1} A .. \

al
—

# LY
— 2 ey " "|l ll:ll ey
Py . W :JN.'.':‘&.';';' W Sdu hang ong phai khop
b2 ! ) ———— " _l._l.}il! LT as}fsg vl cdnh chI‘a 181 nute
ba tritrén nap
7,
==
i \'\
7/
b / gk

1. Than; 2. Nap trai; 3. Van; 4. TAm dd; 5. Van an toan; 6. Ap ké&; 7. Van xa khi;
8. Nap phai; 9. Bau dau; 10. Ong cim nhiét ké; 11. Ong nudc; 12. Mitc 1dng k&,
13. Van; 14. Mat sang; 15. Van; 16. Van; 17. Ong trao d8i nhiét
& 25 x 2,5 dai 5000 mm , s& 8ng 380.
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k - hé s6 truyén nhiét, xdc dinh bang 1y thuyét hoac kinh nghiém, phy thude
vio loal TRBH va diéu kién ché tao va van hanh, W/m* K;

Aty - hiéu nhiet do trung binh logarit giffa chdt tai lanh (nude mudi) va moi
chdt lanh soi:
Afm“ {Iul B fl\ )
Armln (Inﬁ - f“)

Arlh = ‘Afmu\ — AJmm - (tnl N I(I ) - (rn‘! — lrt])

1., VA f, - nhiét d6 nudc mudi vao va ra khoi binh bay hoi.
Pai voi binh bay hoi amoniac Az, =4 + 6°C
D36i v6i binh bay hoi dng vo freon Az, = 8 + 10°C
D61 vt binh bay hoi 6ng xoan, fredn soi trong Sng At, =8 + 10°C
Khi qua binh bay hoi, nuéc mudi ha nhiét do xudng 2 + 3°C.

Dé tinh todn so bo thi€t bi bay hoi ¢ thé 1ay hé s& truyén nhiét kinh
nghiém & theo bang 8-7.

Bang 8-7. Hé 50 truyen nhiét k doi véi mat s6 TBBH lam lanh nudc muoi

TBBH lam lanh nudc musi k. WimiK Ghi chii

Binh bay hoi éng vd NH, 460 + 580 véi Ar = 5"C

Binh bay hoi dng vo R12 230 + 350 & tinh theo bé& mat cd cdnh

Binh bay hai dng vo R22 350 + 400

Binh bay hai ¢ng xo0én 290 + 1000 k 1inh theo bé mat nhin phia trong éng
Dan bay hei kiéu panel 460 + 580 vdi Ar = 5°C

Cédc thi€t bi bay hoi lam lanh nudc mudi san xudt & Nga vdi cdc thong
s& k¥ thuat chinh gidi thiéu trong bang 8-8, 8-9 va 8-10.

Luu Iugng chat tai lanh 1dng (nwéc mudi) cé thé xdc dinh theo biéu
thec:
G, A
V. - luu lugng nuée mudi, m'/s;
(O, - nang suit lanh hoac tai lanh cita TBBH, kW,
C, - nhiét dung riéng nudc mudi, kl/kg. K;
P - khéi lugng riéng nude mudi, kg/m®;
At, - hiéu nhiét do nudc mudi vao va ra khol TBBH, K,
2R

(8-8)



A’11 = '{nl - rnZ‘

Bing 8-8. Binh bay hot 6ng vé ndm ngang amonidc vi freon
(hinh 8-13 va 8-14)

Thi¢t bi lﬁlf: ?ﬁ?& Rich thude phii bl mm |u?;g kg:r?gt:ir;n
bay hi bé maL, m* mm dai rong cau dng gifa cdc dng, m*
HRT-40 40,7 600x 8 3580 | 1075 | 1590 216 .52
HRKT-50 54 600x 8 4580 | 1075 | 1590 216 0,7
HRKT-G5 67.8 600x8 5580 | 1075 | i5%0 216 0,885
HKT-90 96,8 800 x8 4670 ) 1310 | 1950 386 114
HURT-110 12] 800x 8 5670 1 131¢ | 1950 386 1.58
HRT-140 154 1000 x 10 ] 4800 | 1493 | 2270 616 2.1
HKT-180 193 1000 x 10 | 5800 | 1493 | 2270 616 2,64
HIT-250 273 1200x §2 | 5920 | 1788 | 2670 370 38
HILT-300 327 1200 x 12 | 6920 | L788 | 2670 870 4.5

Ghi chii: 56 161 cita UKT-230 vi IIKT-300 1a 4 cén lai s6 161 1 8.

Bidng 8-9. Binh bay hoi dng vé freén séi trong éng

Thiét bi Dien tich | Dudng kinh, | Chiéudii, | Soluong | s5iq | Stechisa.
bay hai bé mat, m? mm mm ong m*
HTBP-5 5 273 1500 64 26 0,0054
HUTRP-6.3 6.3 273 2000 64 28 0,0072
HTBP-8 8 325 1500 98 20 0,0087
HUTBP-10 10 325 2000 98 22 0.0110
HTBP-12,5 125 325 2500 98 20 0,0146
TBP-16 16 325 3000 98 22 00175
HTBP-20 20 426 2000 184 14 0.0216
HTBP-25 25 426 2500 184 14 0,027
HTB3P-31.5 31,5 426 3000 184 14 0,0324
HTBP-40 40 530 2500 282 12 0.0412
HTBP-50 50 530 3000 282 10 (,0495
HTBP-63 63 600 2500 416 10 0.061
HTBP-80 30 600 3000 416 8 0.072
HUTBP-100 . 100 700 3000 568 6 0,1
HTBP-125 125 T00 3500 568 6 0117
HTBP-160 160 800 3500 750 (6] 0,154
HUTBP-200 200 800 4000 750 6 0,176

Ghi chii: Loai UTBP-5 dén UTBP-16 ¢6 1 mar sang. &ng hinh chit U, cdc loat con lai
¢4 2 mat sang.
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c)

a)
Nudc
1 (chat tai lanh)

Hat Freon

b)

Long Freon vido

Nuoc .
fehat tat lanh)

Hinh 8-14. Binh bay hoi éng vo fredn ndm ngang lam lanh chal tai lanh:

a) Kigu ngap (freén s6i ngoai 6ng): 1. Ong phan phdi Idng vao; 2. Ong chat tai lanh vao;
3. Ong chét tai lanh ra: 4. Van an toan; 5. Hai fredn vé may nén; 6. Ap k&; 7. Ong thuy.
b) Kiéu 8ng hinh chit U (freén séi trong éng).

c) Ong trao d8i nhiét hinh chir U cé canh phia trong bang 2 vo kim loai,
bén ngoai la déng - niken, trong 1a nhém,

285



— A N —y s -
—B'-l ~c—| 420t

b)

Hinh 8-15, Dan bay hol kiéu panel:
a) Dan bay hoi: 1, Clfa xa dau; 2. Ong héi [6ng; 3. Hdi NH, vé may nén;
4. Binh tach I1dng; 5. Ong gép hai; 6. Ong héi léng; 7. Ong gép hoi ndm ngang;
8. Khung bé; 9. Panel; 10. Van dan Idng NH, vao bd phan phéi; 11. Bd phan phdi;
12. Ong néi bé phan phéi vdi 6ng gbp ndm ngang phia dudi; 13. Canh khudy:

14. Gng gbp nm ngang phia dudi; 15. Van an toan. 16. Ap ké.
b) Panel dugc dap hinh va han tif cac tdm thép thudng hoac
thép khong ri dé tao ranh cho moi chat lanh séi:
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D6i v6i chc thiét bi bay hoi 13y Az, =2 + 3K;
D3&i v6i cdc thiét bi lam lanh budéng Ar, =2 + 3 K;
Dai vioi cac thiét bi cong nghé Ar, =4 + 6 K;
Pai thiét bi két dong nhanh kiéu mang At, = 1 K.

Khi di xdc dinh duge luu luong V,, ¢6 thé chon bom nudc musi va ¢t nude
cin thi€tl cua bom. o

Bdng 8-10. Thiét bi bay hoi kiéu tdm (panel) (hinh 8-15)

o Dién S6 luong | Kich i phi bi, mm Sic chira
Thiét bi tich 6 dan amontac,
bay hui bé mat, m* dai | rong | cao m'
S0HIT 30 6x35 3470 | 575 1 1050 0,169
40HI 40 Bx5 3470 1 735 | 1050 0,223
GOHIIL 60 12x5 3670 | 1060 | 1050 0,332
01 90 I18x5 3670 | 1045 | 1050 0,497
120HT1] 120 12x10 6LO0 | 1115 | 1200 0,501
1801111 180 i8x 1D 6100 1 1625 | 1200 0,744
240111 240 24 x 10 6100 | 2135 | 1200 1.008
3201 320 32x 10 | 6100 | 2815 | 1200 1,34

D3i véi cdc hé théng lanh nude mudi ding cho ¢o s@ thuong nghigp va
dot s6ng, cdn phai xdc dinh hé sé théi gian lam viéc va khéi lugng nudc
mudi tudn hodn. Ngudi ta chon mdy lanh theo nang suit lanh téng thé sau
d6 trit di cdc t6n that khdc nhau (16n thit trén dudng Ong, Sn thit do tang
nhiét dé ngung tu, giam nhiét do bay hoi...). C6 thé chon niang suit lanh
theo do thi Q, = fil,.1,).

Thi dy 8-6. Thiét lap ché d& lam viéc, chon ham ligng mudi va chon thiét bi bay hai
¢€ lam lanh budng kho lanh bao guan hoa qua. Nhiét do budng -0.5°C. Tai lanh ¢ia TBBH
(2.0, = 250 KW.

Giai: D61 véi budng bao quan hoa qua. nhiét do nudc mudi nén chon thap hon nhiét
do budng lanh khoang 5 + 10°C. _

Nhiét do mude mudi vio dan lanh trong budng 13 -7°C, thu nhidt ¢ia budng lanh ndng
len dén -5°C va ra khoi budng. Vay nhiét d6 nude mudi vio TBBH la -5°C va ra khoi
TBBH la -7°C.

Nhigt d6 amonidc so6i chon thap hon nhiét do nude mudi 5°C vay nhiét do sdi cza moi
chat lanh:

fy=-7-5=-12°C
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Dé dim bao nudc mudi khong bi déng bang trong dng trao déi nhiét cia TBBH chon
nhiét do déng bang clia nude mudi thip hon nhiét dé s6i cia moi chat tr 8 dén 10°C. Nhur
vay nhiét do ¢éng bang nudc mudi dam bde nhd hon heic bing -21°C. Thee bang 6-1.
nude mudt CaCl, véi nhiét do doéng bang -21,2°C cé cdc thong s6 k¥ thuat sau: ndng do
mudi 21,9%. khoi lwong riéng 1,2 kg/l. nhiét dung riéng trung binh & -6°C: 2,99 kJ/kg.K.

Hiéu nhiét do trung binh gilfa nude mudi va moi chat lanh séi:

~7-5
At =

-(-12)=6"C

Chon binh bay hai dng vé amoniac.,
Theo bang 8-7, chon & = 520 W/m2K
gy =520 . 6 = 3120 W/m?
Dién tich bé mat trao déi nhiét s& la:
F=250000:3120=80,1m*

Theo bing 8-8 ¢é thé chon binh bay hoi dng v6 nam ngang MINT-90 vai dién tich bé
mat trac déi nhiét 96,8 m®.

Liru lugng nude mudi tudn hoan:

250

V = —————=0034mYs=125m'h
2,99.1200.2

C6 thé chon bo bom 3K6 (Nga) ning suit 65 m*/h mot chigc (hai chiéc [am viéc, mot
chiéc du phong) hoac ba chiéc 3LT6 nang suat 50 m*h méi chiéc (nha may ché tao thiét b
lanh Ha néi).

8.2.2 Dan lanh khéng khi tinh

Din lanh khong khi tinh 12 cdc dan lanh 1am lanh khong khi ldp dat
trong budng lanh. Dan lanh khong khi chia ra 1am hai loai: truc ti€p va gidn
ti€p. Dan lanh truc tiép 12 dan lanh c¢6 mé&i chdt lanh bay hoi bén trong, dan
lanh gidn ti€p 1a dan lanh ¢é nuée mudi lanh. Loai dan lanh gidn tiép con
dugce chia ra kiéu khé va kiéu u6t. Kiéu kho 12 khong khi va nudc mudi trao
ddi nhiét qua vach dng con kiéu udt 1a khong khi 11€p xic truc ti€p véi nude
lanh hodc nudc mubi lanh phun thanh hat min hoac cho chiy trén cac bé mat
cta kh6i dém. Céc dan lanh cong nghiép gidi thi¢u trong [12], cde dan lanh
cha thiét bi lanh nho gisi thiéu trong [13]. De khuon khé sdch ¢6 han, & day
chiing toi chi gidi thiéu mot s6 dan lanh thong dung d6i luu khong khi ty
nhi¢n (dan lanh tinh) va doi tru khong khi cudng bic (dan lanh quat)."(Xem
hinh §-16 dén 8-20).
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O cdc kho lanh 1én. bio quan hang dong lanh khong bao g6éi thuong
ngudi ta su dung dan tran va dan dp tuong 6ng tron hoic ¢é cdnh, doi khi
ngudi ta sir dung ca dan kiéu panel.

Dan ong tran thudng
diing dng @ 57 x 3.5 mm Iy 2
v6i bube 8ng 1 180 dén T
300 mm, k = 7 + 10
W/m’.K. Dan 6ng cédnh
ché tao theo t1iéu chuin
CHLB Nga FOCT 17645 :
- 78 "Té dan 6ng cidnh St T
bang thép cla thiét bi —HH€¥—
lanh". Cac dan ch€ tao tir
ong dudng kinh 38 x 2.5
mm. Cinh tan nhiét ché
tao bang céch chun xoédn
cdc la thép ddy 0,8 + 1
mm trén bé mar ngoai
cua Ong. Chiéu rong la
thép la 45 mm. Budc
cianh f;, = 20 mm cho cédc
buéng lanh cha sén
phdm déng géi va 1, = 30
mm cho cidc budng lanh
chita san pham khong

#38

I
{xn
H

Hinh 8-16. a)Dan 6ng mdt dng gop CK;

dong géi. Dan dp wong b) Dan 8ng xoin dau C3T;
co6k=3+45Wm'Kva 1. Ong thép; 2. La thép lam canh tan nhiét;
dkn wha B = 4 2 5.5 3. Ong gop: 4. Thép géc lam gié da;

) . 5. Nep éng; 6. Poan cul éng.
W/m?.K theo dien tich bé PIGERS ‘

malt ngoai co cdnh.

Cic 16 dan cdnh 4p trdn va 4p tudng duge ché tao tir 6 kiéu dan 8ng: CK
dan 6ng c¢6 mot ng gbép: C3T - dan 8ng xodn ddu; C3X - dan 8ng xodn dudi;
CC - dan 6ng & gitra; C3 - dan 6ng xodn; C2K - dan 6ng c¢6 2 6ng gép.

K&t cdu cia cde loai dan 6ng biéu dién trén hinh 8-16 va 8-17. Mot s&
théng s6 k¥ thudt cia cdc dan tap hop trong bang 8-11.
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Phat lap ghép cic 16 dan vdéi nhau dé duge cdc dan theo v muén, phi
hop vai budng lanh san c6, v6i chiéu dai vi bé mat trao déi nhiét tuy .

Bé mat trao doi nhiét
clia dan tinh theo biéu
thirc:

Qn'u
F=—"— (&-11
kA ’
Qs - tai lanh cia thié} bi
(da duoc tinh todn o
chuang 4);

k - hé s@ truyén nhiét clia
dan lanh, W/m* K;

Ar - hiéu nhiét do gilra
khong khi trong bubng
lanh v& modi chat lanh soi
trong 6ng, hoac hi¢u nhigt
dd trung binh gitta khong
khi trong buéng lanh va
nudc mudi trong dan lanh.
Kni tinh todan thiét k& sa bo
cic dan lanh c6 thé I1ay hé
s6 truyén nhiét theo bing
8-12.

A
Fan
Piy

b4

Et‘ =
e I n
el
l 1500 | 1500 =114 =] ‘Ll‘f!
e Zr :
l — 1
6)

Hinh 8-17. a) Dan 6ng xoin dudi;
b) Dan &ng trung gian (chd thich nhy hinh B-16).

Dan ong ¢6 bude canh 30 mm ldy gid tri I6n hon va dan 6ng c6 budc
cdnh 20 mm lay gid tri nhod hon. Khi dan 6ng ché tao tir cic ong @ 57 x 3,5
mm bude cdnh 35,7 mm lay hé & truyén nhiét gidng nhu dan ¢ budc canh
30 mm. Dai vai din cdp long tr trén xuéng, 14y & nho hon 10% so vai gid try

cho trong bang.

Khi tinh dan cho buéng lanh, ddu tién nén tinh dan lip dau trén woan bo
dién tich trdn, tuy nhién phai chira lai it nhat 12 1 m tir mép tudng dén dau

miit cua cdc dan lanh.

Khi tinh xong dan trin, néu thdy cdn thi€u dién tich trao déi nhiét thi
1€p tuc tinh dan dp 1wong cho dén khi nao dua thi thoi.
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Hinh 8-18. Dan lanh tinh amoniac ap tudng:

a) Kiéu 6ng tron @ 57 x 3 mm, k = 7 = 10 Wim?.K, mot hoac hai hang.
b) Kidu 8ng c6 canh, k = 3 + 4.5 W/m? K theo dién tich canh, néu ap tran
c6 thé dat k =4 + 5,5 W/m? K: 1. Ong @ 57 x 3; canh béng thép
chiéu réng 46 mm, ddy 1 mm xoan, buéc canh 35,7 mm:

2. Ong gép dimg: 3. Gia da.
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b)

Hinh 8-19. Dan bay hdi truc tiép loai nhd d6i luu Wy nhién:
a) Dan 8ng canh ty tudn hoan kidu 3 6ng nghiéng (hoac 6. 9 8ng. .);
1 Ong gop hoi ndm ngang hang trén phla dng hut vé may nen; 2. Ong gop
hai nam ngang phia cudi dan; 3. Ong cong; 4. Ong gép long; 5. Ong dusi;
b) Dan &ng kidu ghép ting loai nha (gidm ludng nap MH3 dén 20%):
1. Ong ht v& may nén; 2. Bich ni 8ng cap NH.; 3. Ong trao dgi nhiét nm ngang;

4. Dong 16ng; 5. Cita thoat hai; 6. Ong gép hai; 7. Ong xa; 8. Cira chan lang
khéng cho Idng di vao &ng gbp hai.
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Hinh 8-20). Dan lanh nugc mudi:
a) Dan 6ng tron ap tudng, 6ng ndi bich: 1. Ong tron; 2. Cut 180,
3. Gia d9; 4. Bai kep; 5. Mang hitng nuéc ngung; 8. Thanh dd bang thép géc;
b) Dan 6na cé canh ap tudng; ¢) Dan éng cb canh ap trén, hai hang 6ng.



8.2.3 Dan lanh quat

Din lanh quat 1a dan lanh trao doi nhiét bang déi luu cudng bie khong
khi. Ngay nay, dan quat duge si dung rat rong rdi vi ching cé nhiéu wu
diém so vdi dan tinh:

- ¢6 thé bd tri & trong budng hodc ngoai bubng lanh:
- it t6n thé tich bao quan san phdm;

- nhiét do dong déu; hé s& trao déi nhiét 16n;

- it t6n nguyén vat liéu.

Nhung ching ciing ¢6 nhugce diém 14 6n va t16n thém ning suit lanh cho
déng co quat gié. Do 4m trong budng lanh thap, kho duy tri d6 4m cao theo
yéu cdu bao quan; d¢ kho hao sin pham ting lén do nhiét d6 bay hdi thap,

Bang 8-13 gidi thiéu thong s6 k¥ thuat clia mot s loai dan amondc san
xudt tai Nga.

Bdng 8-13. Thong si k¥ thudt cia mét 56 dan quat amonidc

Di¢n | Tdi nhict | Bude Quat C:J:f S

Do quat  [tich hé khi canh 5 dutmg | vong | cong ™ .s'lu‘i'Ji chita

mat. | Ar=10K, luong | kinh | quay | swat. | lwomg. [ €. | NH.

m* w ve/ph | kW ms kW !

BOH-50 50 G000 134 2 400 16,7 0.4 ! 067 | 868 22
25 | 06 | 095

BOMN-75 75 9000 8.6 2 400 16,7 0.4 0,67 | 8,68 22
25 | 06 | 095

BOM-100 | 100 1200 17.5 2 600 16,7 1.] 1,38 12 30
25 | 15 | 207

BOM-150 | 150 | 1800 [ 113 2 600 | 16,7 11 1,38 12 30
25 | 1.5 | 207

BOM-100 | 100 | 12000 {175 2 | 600 | 167 | 11 | 182 | 12 | 30
25 | 15 | 21

BOM-230 | 230 | 27000 | 17,5 1 800 | 25 40 | 47 25 60

Trong cdc dan quat BOII-50, BOT1-75, BOII-100 va BOTI-230 (hinh
8-21 b) khong khi duge hit vio vi ddy ra theo phuong nim ngang nhd quat
day hudng truc 3.
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Dan duge gin lén trdn nhd gid d& 2. Quat géom dong co 3, ong gid 4.
Ong khuéch 14n 5. Dan lanh ¢6 vé / va khay hing nudc 6. Dan quat BOTI-
100 (hinh 8-21a) hiit gié vao nh& hai quat 2 va phéan phdi theo hudng nim
ngang ra hai bén theo cira gié 3.

Hinh 8-21c mo t& kiéu dan quat dat ngay trén bé hoic trén san, ding
quat ly tam, hdt khong khi vao phia dusi va ddy ra & phia trén.

Trong t41 ca cac thi€t bi lam lanh khong khi kiéu dan quat thuong ngudi
ta sir dung cdc 6ng dudng kinh 25 x 2,5 mm hodc 25 x 2 mm, riéng céc loai
dat trén san hodc trén bé diang 6ng dudng kinh 38 x 3 mm va cdnh bing thép
14 rong 30 ddy 0,8 mm, chun xodn budc cdnh 13,3 mm. Dan quat dung cho
moi chat fredon ding 6ng déng dudng kinh 10 + 18 mm, diy 0,5 + 1,5 mm
cdnh nhom day 0,3 mm.

Viéc phd bing cha cic din ¢ nhiét do khong khi trong budng tén hon
2°C thyc hién nhd khéng khi. Néu nhiét do khéng khi thdp hon thi ding hoi
NH, néng, nuéc ndéng hoidc day dién trd.

Mét s6 loai dan quat nho ding cho thiét bi lanh theong nghiép va
d&si s6ng gidi thicu trong bang 8-14. Cdc dan cho nhiét dé khéng khi 1én hon
2°C khong cé day dién trd. Céc dan khic dugce trang bi day dién urd d€ phd
bang.

Bdng 8-14. Dén quat freon nho

Dén qual ]-3":'? Ta!k?]?lét ll-l?_:‘:lg (':‘::IL: Kich thudg: phi bi, mm
bémat m' i ar= 10K, W] quat quat, W dai rong cao
2B07 6,5 815 l 50 555 445 465
2B09 9,6 1160 l 50 530 445 465
2B014 13,6 1630 2 100 555 765 465
23020 20 2320 2 100 630 765 465

P61 véi cdc thiét bi lanh 18n cdc dan lanh khong khi ciling duge ché tao
hang loat theo tiéu chuin. Méi chat lanh duge phin phéi nhe mot 8ng phan
ph6i cho 18 nkdnh 6ng xodn song song. T4t ci cac dan quat déu ¢é chung
kich thudc phii bi 1960 x 970 x 320. Dién tich bé mat trao déi nhiét thay déi
do thay déi budc cdnh tan nhiét (xem bing 8-15).

Bé mat trao d6i nhiét clia dan tinh theo biéu thic (8-11). He s& wruyén
nhiét &k ctia dan quat ng cdrh phu thudc vao nhiét do 561 ciia amonidc hodc
nudc mudi:
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1,"C | 40 | 20 | -15 | Ovalénhon
EWmK [ 116 | 128 | 140 | 17,5

Bang 8-15. Dan quat amonide lén

e a1 Dién tich bé mit Buéce cinh,
Kihiéu dan lanh trao déi nhiét ngoai, m* mm
BO-80 82 10
BO-100 105 7.5
BG-150 155 5
BQO-300 301 2.5

Psi véi din quat amoniic 6ng tron k = 35 + 43 W/m’.K. D6i vai dan
quat freon khi hiéu nhiét do trung binh giia fredn long soi trong dan va
khong khi bén ngoai 12 Ar = 10 K thi £ = 12 W/m®.K. Hiéu nhiét d¢ cang Ién
k cang 16n va ngugc lai.

Khi tinh dugc bé mit trao ddi nhiét ta ¢ thé chon mot dan duy nhdt
hoc nhi€u dan cho mot budng, mién sao tai lanh cia cdc dan phai bang va
16n hon tai lanh ctia thi€t bi budng da tinh todn & chuong 4. Diéu kién khdc
la t6c do khong khi khong duge vuot mc cho phép. Hiéu nhiét d§ cua
khong khi vi mot chat so6i hodac chat tai lanh tinh theo phan 7.1.

Luu luong khong khi phai duge tinh kiém tra lai:
Vo= Qmu
ol = by

Qurp - tai lanh thiét bi da cho hodc tinh duge trong chuong 4;

(8-12)

o - khoi lugng riéng cia khong khi;
h, va I, - entanpi cha khong khi vao va ra khoi dan;

O iy va h, - xdc dinh trén do thi h-x cha khéng khi am, Mirc d6 giam
nhiét d¢ cha khong khi trong dan quat phy thudc vao chiic nang cta budng
lanh va vao loai san pham bdo quan hoac xU 1y. Trong cic budng bao quén,
khong khi duge 1am lanh trong dan xuéng 2 + 3°C; trong cac budng xir ly
lanh 5 + 10°C va trong mét vai trudng hop khdc dén 15°C.

Khi dién cédc s6 liéu di cho vao cdc cong thire tinh todn cin dic biét chi
¢ dén thit nguyén cia ching.
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D¢ tinh todn luu lugng nude mudi c6 the 14y do 1ang nhiét do cha nudc
mudi khi qua dan lanh tir 2 dén 3°C.

Khi thiét k€ va chon cdc dan lanh cla budng gia lanh va budng két dong
cdn phai luu ¥ ring tai lanh cla thiét bi khi mdi cho san phdm vao 12 rdt ign
(thudng goi la tai lanh cao di€ém hay tai lanh dinh). D€ cin bang vdi tai lanh
cao diém d6 cln phai tang dién tich bé mat trac doi nhiét cia dan lanh 1én
dén 30% so vdi gid tri tinh todn.

Thi du B-7. Xdc dinh so bo dién tich bé mat trao déi nhiét cda binh bay hoi lim lanh
nirge mudi kidu dng vO nim ngang, nang sudt lanh Q, = 400 kW, nhiét do nudc mudi vio
vara-10va-13"C.

Gidi:

D¢ xdc dinh so bo dién tich bé mat trao ddi nhiér cita binh bay hol 6bg v6 ndm ngang
amoniac/nude mudi, ¢é thé dua vio nhitng gid tri Kinh nghiém: £ = 460 + 580 W/m’K va
At=3K.

Chon k=500 W/m> K viAr=5K.
Nhur vay

F

Q(] 4%101 W.mz.K -
= = =160 m*
kAt 500.5 W.K .

Chon binh bay hoi HET 180, dign tich trao ddi nhigt £ = 193 m’, dudng kinh 1000
mm x 10 mm, kich thudc phil bi D 5920 x R 1788 x C 2670, s¢ lugng 6ng 870, thé tich
khong gian gifta cde dng 3.8 m*.

Néu chon nhiét do nude mudi vio 1, = -10°C, ra 1, = -13°C, nhiét do s6i c6 thé tinh
nhu sau:

Hiéu nhiét do trung binh:

400.10°
Aty = 2, =———=4]15K
k.F 500.193
Bdng tho:
Ar[h__:(fnl _'fu)_(fn:_"n) - Pt = fm _ Afn
In 'r"_',_i In i,:i in IL___"_UII_
fa =4y Ly — 1y I — 1

Dat hiéu nhiét d¢ nuéc mudi Ar, = 3 K = y va hidu nhiét 6 trung binh logarit Ar,, =
= 4,15 K va gidi theo ¢, ta cé:

X =—2 5 Il Y
In f ~ IO_ fo =y X
Im — 1y
¥
'~ = e__\.
"n2 'fn

299



o e —— = 115,83°C

_-1-.!5 —1

e:.rnz—r e (-13)-10

Thi du 8-8. M6t xudng bia hoi nang sudt 40.000 lit/ngay (10 triéu lit/nam) lap dar tai
Ha néi can mot hé théng lanh ¢d nang suat @, = 559 kW & nhiét do soi f, = -10°C. Hé
théng lanh du dinh sit dung 3 may nén MYCOM N4WB, déng co lip dat 75 kW méi chiée,
thiét bi ngung tu kiéu thdp (dan ngimg bay hot), thiét bi bay hoi 1a binh bay hoi 6ng vé
nam ngang kiéu ngdp (c6 binh tich long ndm ngang) d€ lam lanh chét 1di lanh. Chat tat
lanh Ia &tylen glycol 35%. Etylen glycol duge 1am lanh trong binh bay hoi tir -1°C xuéng -
6°C. sau d6 dua vao binh chia étylen glycol dé dwa dén cdc ho tiéu thu lanh nhu thiét b
sdn xual nudc 1°C cho cong doan lanh nhanh dich bia, 40 lanh, tang lén men. tang
flotation, tang bia thanh pham. cdc phong loc bia. bao quan nguyén litu va phodng gy rira
me.. Hay tinh dién tich trao déi nhiét cila binh bay hoi 6ng v ndm ngang lam lanh cdn
35% va hdy tinh sg bo cdc thong s6 k¥ thuat chinh cia binh.

Gidr:

Treng nhimg nam gin day, ngudi ta khong ding nude mudi lam chat 1ai lanh ma thay
the bang étylen glycol. cong thitc hod hoc C,H (OH),. Day la chét tdi lanh ¢6 nhiéu wu
di€m, dac bi¢t 1a khong gay an mon thi€t bi. Tuy nhién étylen glycol ¢é nhuge diém la dét
nén nhiéu co s& da st dung cén (étanol) C,HOH dé thay the vi cén ré hon glycol khd
nhiéu méa cic tinh chat vat 1y cling gan gidng nhau. Cén bay hoi manh trong khéng khi nén
phdi sir dung vong tuin hoin kin dé€ trdnh t6n that cén va ndng d6 dung dich bj gidm do
mé4t con.

Thi du nay van tinh todn cho érylen glycol nhumg 6 thé dp dung cho cén.

1) D€ tinh todn binh bay hoi 6ng vO ndm ngang NH, lam lanh dung dich étylen
glycon cho cong nghé san xudt bia chon:

Nhiét do étylen glyco! vao binh bay hoi: i, =-1"C
Nhiét dé étylen glycol ra khdi binh bay hoi: t,=-6"C
Do chénh nhiét dé étylen glycol: Ar.=5K
Nhiét do bay hoi cia NH,: 1,=-10"C

2) Hién nhiét do trung binh logarit:
—A L, (S 10) - (-6 + 1)
At (-1+10)
T max p—T*
Ar (-6+10)
3) Thong s6 vat Iy cia dung dich étylen glycol 35% & nhiét dé trung binh:
"s.'] + 1 _l + ( 6}

=6.17K

Af
Aflb — LIS

1= 5= 5 -3,5%C 1a(bang 6.10 [17]):
- Khéi lugng riéng £ = 1045 kg/m?®
- Nhiét dung riéng C =3,56klkegK
- Hé s din nhiét A =046 WimK
- Do nhét dong v =5,61.10%m¥s
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- Do nhét dong luc # =5.86.10" N.s/m’
- Tri %6 Prandt! Pr=425

4) X4c dinh cac kich thudc co ban cia b& mat truyén nhiét ciia binh bay hor:
Gng chim 1a loai 6ng thép tron Dy 25 véi kich thude cy thé:

- budng kinh ngoai d, = 32 mm;

- Pubng kinh trong 4, = 27.5 mm;

- Chiéu ddy thanh 8ng &= 225 mm.

5) Xic dinh téc d6 chét tai lanh di trong 6ng:

Chon so bo tée do chét tai lanh @, = 1,5 mfs, tr d6 xdc dinh dugc s6 dng trong 1 16i;
. 40,

w.n.d>  wo.n.d .C.pAl

"=

B 4.559
L5, 7.0.0275%.3,56.1045.5

mn

= 33,73 dng

Chon i, = 33 8ng, khi dé @, = 1,53 m/s.
6) Xdc dinb tiéu chudn Reynolds:
9, -4 53.0,0275
Re= Occdi 15300075 o
v 5,61.10°

Vi Re nam trong viing 2000 + 10.000 nén ché do chdy la qua do.

7y Xéc dinh tiéu chudn Nussel:
Vi ché do chdy qud do N xdc dinh theo biéu thic:
Nu=0,021. Re"®. PI"%, g,
trong dé £, = 0.94.
N =0,021. 7519 42.5"". 0,94 = 124,88
8) X4c dinh he 56 toa nhiét vé phia dung dich étylen glycol tinh theo bé mat trong cla
dng:
o= Nu.A 124.88.0.46
' d. 0,0275

= 2089 W/m’ K

9) Xdc dinh mar d6é déng nhiét vé phia chat 1di lanh [a dung dich étylen glycol theo
dién tich bé mat trong clha &ng:

L= =1
4 T s 5 {r.-1,)
a; 4,
rong d6: f. - nhiét do trung binh cta dung dich érylen glycol;

t, - nhiét dé vich ngoai dng (hinh 8-22).
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Hinh 8-22. Co ché truyén nhiét.

S

Y — la t6ng nhiét trér cia vich dng va cie 16p cau ban.

9 |

J, =006 mm, 4, = 0,14 W/m K - chidu ddy v h¢ 36 din nhigt i 1dp diu bam;
5, =225 mm, 4, =453 W/m.K - chiéu ddy vit h¢ s6 ddn nhiét coa vich dng trao
ddi nhiet;

S, =05mm. 4, =23 W/mK - chiéu diy v hé s& din nhiét clia c4n bin phia dung
dich étvlen glycol.

Thay vio ta dugc:
4 (06 25 05 N v 1 :
¥e [(m et 23}.10 —0,6956. 10" m . K/W

=%

Theo kinh nghiém déi vaéi binh bay hat dng vo NH, chon ¥ — = (0,6 + 0,9).

|

Vay
l

(=35-1,)=-851.6.(1, + 3,5) W/m"

g =
+ 56.10°
2098 0.69536 .10
10) Mat do dong nhiét v& phia méi chét lanh NH, s6i tinh theo dién tich bé mat rong
clu Ong:
q.= «, “\- - r"J}
!
hay .= 580, (1, - :,.)'-"‘“.“‘T“ (Phuong trinh 5.39 [12)).
{ ]

32
¢, = 580, =— (1, - )"
27.5

¢, =67491 (1, + 10)*"
11) Xdc dinh mat do d;’mg nhiét bang phuong phap dé thi tir hé phuong trinh:
e = i
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¢ =¢,=-851.6 (. + 3.5} (1)
g, = 67491 (1 + LOY" (2)

Phuong trinh (1) la tuyén tinh nén chi cdn 2 diém, phuong rinh (2) cdn nhiéu diém
dé ¢6 thé v& duge chinh xde.

1, 'C -7.0 -73 7.4 7.5 -7.6 -8
g, 2980 - - - - 3832
q, 4212 3533 3318 3108 2504 2134

Trén db thi (hinh 8-23) tim duoc giao diédm ¢6 ¢, = -7.4°C vh ¢ = 3320 W/m'.

12) Xdc dinh dién tich truyén nhiét (inh theo bé mit trong 8ny trao déi nhiét:

534 .10°
F, IR CTNREEA LA 1684 m*
4 3320
9, Wme
$600 _
£o00
< /
Hink 8-23. , G
Giai hé phudng trinh Yoo .
bang d8 thi. ™3
I \
N
2009 /A 1'7
- -8 -7 By

13) Xdc dinh téng chiéu dii 8ng truyén nhiét:

E_ 1984 gg9om

L = =
w.d.  w.00275

14) B& tri dng trong binh bay hou:
Céc éng duge bé tri trén dinh cha cic tam gide déu vi 104n bo chim dng bd i trén
mal sang c¢6 hinh mot lue gide déu. Bude ong duge xac dinh theo kinh nghiém:
§=(124+145)d,
ChonS=14d =14.0032=0,0448 m
Chon § = 0,045 m = 45 mm.
- Khoéng cich gilta cée hang éng theo chidu ding a:
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V3

§ = 75 = 38,97 mm

- 86 ang ha tri trén dudmg chéo 16n nhat cla lue gide ngoai cing trén mat sang me

n—1 16
"= an
075 &

n - tdng 6 ong trong binh.

n=nmn.7
Z - 50 16i cha chél tai lanh, thudng chon Z = 4 + 12 trén co sO tdc do chat taj lanh
phi hop dd chon. G phin $) di chon i, = 33. Néu chen Z = 4 ta ¢6 tdng & Sng;
=33.8 =264 dng
-1
0,75

m= +1 =18756ng

chon m = 19 6ng.

15) Duiémg kinh trong cha binh bay hoi:

- Pudng kinh mit sing:

Dy=mS=19 .45 =855 mm.

- Du(“mg kinh trong clia binh phdi chon 16n hon khoang 20 mm d¢ bd tri cdnh va
gioang cla nip tao 16i che chat tai ldnh chuyén dong qua lai trong binh bay hoi. O day chon
duémg kinh than binh:

D, = 880 mm
£, =900 mm
chiduddy & =10 mm.

16) Chiéu dai &ng trae d6i nhiét:

/- L 19492
n 264
Trutng hop chi ¢6 6ng dai 6 m, ta phai ting Z hodc ting s6 éng trong mat 18i. Vi du
tang a1, 1¢n 41 Sng vi 86 6ng s€ la n =41 . 8 = 328; m = 21, dudng kinh mit sang D, = 945
mm; 2, =970 mm; D, = 990 mm.

=74 m

173 Xdc dinh thé tich khong gian gida cdc dng:
VeV, -V, = nT'!(Df d=" 274 w52 0,032
V=449 m'

18) K&t cdu cia binh bay hoi duge biéu dién so bo trén hinh 8-24.

Thi du 8-9. Xéc dinh dién tich bé mat trao déi nhi¢t dan lanh budng bdo quan dong
¢6 nhiét do khong khi trong buéng ¢, = -20°C, Oy = 29 kW, kich thudc budng 24 x 12 m.
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Gidi: Dan trdn nén b tri gitta cde xi, vay chidu dai dan khong qua 10 m, vi phai chira
lai mdi phia tuomg 1 m. Dan duge ghép tir cdc 18 dian tiéu chudn (bang 8-11). Ta sir dung hai
10 ¢6 Ong gop CK ¢6 sdu dng nhd v mot 16 dan trung gian CC dai 4500 mm. Téng chiéu
dai cia din 13 (2 x 2750) + 4500 = 10000 mm. Dan gdm 6 dng nén chiéu rong 1a 1500 mm

{buée dng 300). Sir dung 16 dan budce cdnh 30 mm, dién tich bé mat trao d8i nhiét ctia mol
dan:

Fy=(2.215)+357 =787 m?

L]

6 7
|

o — Z_ﬁﬁL_“f” »,

! s 75 4 73 72

Hinh 8-24. Binh bay hoi 6ng va kiéu ngép binh tach Idng ndm ngang:
1. Chat tai lanh vao va ra: 2. Ap ké&; 3. X4 khi khang ngung; 4. Ong héi 1ong;
5. Ong hai vé may nén; 6. Binh tach Idng; 7. Ong 1dng vao; 8. Ong ndi van an toan;
9. Nip sau; 10. Mat sang; 11. Chim 8ng; 12. Ong xa déu; 13. Bdu ddu; 14. V4 binh;
15. Chan da; 16, Ong xa chét tai lanh 1dng; 17. Nap truée; 18, Ong xa khi.

Dién tich trao déi nhiét yéu cdu cda bubng la:

po0 o
47.10

trong d6 4,7 W/m” K 1a he s6 truyén nhiét k v 10 K 14 hiéu nhiét d6 trung binh gitta khong
khi trong budng va nhié¢t do soi ctia moi chit trong dan 6ng.
Sa lugng dan 1a:
n= —6—11 =78
78,7

Chon 8 dan, mbi gian b6 tri 2 dan treo wan.

Thi du 8-10. Xdc dinh dién tich trao d6i nhiét ciia dan lanh buéng bdo quén hoa qua
ty=0'C, Qyra = 23 kW,
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Gidi: Chon loai dan quat bay hai truc 1i€p, nhiét do bay hoi ciia amoniac 1, = -5°C; k=
16 W/m" K. Nhiét dé khong khi vao +1°C, ra -1"C. Tra d6 thi /i-x clia khong khi 4m véi ¢
=90%. fi, = 10 kJ/kg: I, = 6,9 kg, p= 1,29 kg/m”.
Dién tich yéu ciu cila dan quat:
F o200 287.5 m’
. 16.5
chon 3 dan quat ki hiéu BOTI-100C (bang 8-13).
Luu lvong khong khi clia méi dan quat:
L 23000
¥ 1,29.(10 - 6,9).1000.3

=192 m's

Nhur vay phai diing loai BOII-100 hai quat cong suit 1,5 kW, vong quay 25 vg/fs, i
lugng khong khi 2,07 m'/s.

8.3 CHON CAC THIET B! PHU

Cic thiét bi phu duge gidi thieu chi tist & [12]. O diy chiing toi chi gidi
thiéu edch tinh dé chon.

8.3.1 Binh chtra

1. Binh chita cao dp

Theo quy dinh vé an toan thi binh chita cao dp phai chita dugc 30% thé
tich clta toan bd hé théng dan bay hoi (181 ca cdc dan tinh va dan quat) trong
hé theng lanh c¢6 bom cip méi chat 1ong tir trén va 60% thé tich dan trong he
thong lanh cdp 1ong tir duéi 1én. Khi van hanh mic 1ong ciia binh cao dp chi
duge phép chodn 50% thé tich binh.

Stic chita binh chita cao 4p tinh theo céng thifc:

- d6t vGi hé théng cdp moi chit tir trén:

0,3V
L= —1,2=0,7V 8-13
V.. o5 k2 =07Y, (8-13)
- d6i véi hé théng cap long méi chat tir dudi:
T 0.6V,
Via = -0—5—‘.1,2 = 1L,45V, (8-14)

Ve - thé tich binh chita cao ap;
V, - thé tich he thong bay hoi (dan tinh va dan quat);
1,2 - hé s& an toan.
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2. Binh chita tuan hoan
Binh chifa tudn hoan lap dac phia ha dp trong hé théng ¢6 bom tudn
hoan, diung dé chita long ha dp trude khi bom 1én cdc dan. Binh chiéa tudn
hoan ¢6 hat loai dan diat nim ngang va dat ditng. Sic chia khong nhd hon
30% toan bd thé tich moi chat lanh trong cdc dan bay hoi.
Thé tich clia binh chifa tudn hoan V4, duge xdc dinh theo biéu thitc:
Vi =V ky + Vg - ko). ks ko k. kg ks, m? (8-15)

V,, - thé tich dan tinh;
V4, - thé tich dan quat;
k,...k, theo bang 8-16.

Bdng 8-16. Cdc hé s6' k

He Hé thong cé bom cap long He théng
56 dudi 1én trén Xuéng khéng bom:
k, Su dién dayl titnd@h. . 0,7 0,25 0,7

k, Sy dién ddy dan quat 0,7 0.5 0,7

ks Luong long tran khoi dan 0.3 - 0,3

k, Sure chia 8ng gép va dutmg 8ng 1.2 1,2 1,1

ks Sir dién ddy 16ng khi binh chada 1am
viéc d€ ddm bao bom hoat dong

binh chita ndm ngang 1,25 1.25 1,05

binh chita thang dding 1,55 1,55 1,2
kg M 1ong cho phép trong

binh chita nam ngang 1,25 1,25 1,25

binh chita thang diing 1,45 1,45 - 145
ky Hé s& an toan 1,2 1.2 1.2

3. Binh chita thu hoi

Binh chifa thu hdi diing dé chia chat léng xa ra tir cdc dan bay hoi khi
tién hanh phd bang hoi néng. Binh chira thu héi ciing ¢6 hai loai: binh hinh
tru dat ngang va dic ditng.

Thé tich binh xdc dinh theo biéu thic:

dimax

v
vV, = -~5-8ﬂ'ﬂ.1,2 = L5V e + Vi) (8-16)

V1 - thé tich binh chita thu héi;
V imes - thé tich 16n nhat ctta mot dan lanh tinh;
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0,8 - mic chia cho phép ctia binh thu hoi:
1,2 - hé s6 an toan.

Trong hé thong lanh c¢6 bom tuan hoan, thé tich binh chiia thu héi co
thé 1dy theo stc chita 16n nhat clia binh chia tuan hoan (hinh 8-25).

4. Binh clita du phéng
Binh chia du phong duge sir dung trong hé théng lanh khéng cd bom,
binh tich long dat phia dudi, d€ chita moi chit 1ong tit cidc dan lanh phun ra
trong trudag hop phu tai nhi¢t tang. Khi binh chita du phong dat ding thi né
dim nhiém luén chirc nang cha binh tdch léng. Thé tich cha binh chita du
phong c6 thé tinh theo biéu thic (8-15).
Ciing ¢6 thé tinh nhu sau:
- P61.v4i binh chita dy phong ndm ngang:
VDP = 0,35 (le + qu)
- P61 v6i binh chita du phong dit thing ditng:
Vo = 0,45 (Vy + Vo)

Ghi chii: G ch& d6 tam viée binh thudng, binh chita cao 4p chita 50% thé
tich, binh chifa tudn hoan chita 30% dung tich cdn binh chia thu héi va dy
phong dé tréng.

T4t ¢d cdc binh chita déu phai trang bi van an toan, d4p k&, mic 1ong k&
va cdc van chan ciing nhir cac thi€t bi ty dong can thiét,

Nha may ch€ tao thiét bi lanh Ha néi ch€ tao binh chita cao 4p BTT-
0,32 thé tich 0,32 m® va binh chita thu hdi BHT-0,32 ciing ¢6 thé tich 0,32

m*.

Bang 8-17 gidi thiéu mot s6 loai binh do Nga ché tao.

Binh chia thu hdi nim ngang va thang ding c¢6 kha nang lam thém ca
nhiém vu tudn hoan.

Binh chita cao dp cin c6 thiét bi bdo hiéu mic 1ong t61 da 80% dung
tich vd mitc 1dng 18i thiéu 20% dung tich binh. Ap suit cho phép 1,8 MPa,
nhiét do tir -15°C dén 47°C ¢6 binh tdch khi khong ngung.

Binh chita thu héi (binh chita thu héi tudn hoan) c¢é 4p suat t6i da cho
phép 1,5 MPa (15,3 at), nhiét do tir -50 dén 40°C, dudng kinh danh nghia
van an toan Dy 25 mm (¢trir loai 1,5 PJAB: Dy 15 mm).
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Hinh 8-25, Mét s6 dang binh chifa:

a) Binh chifa cao ap amoniiic ndm ngang: 1. NH, Idng tif binh ngung; 2. BS tach khi khéng
ngung; 3. Budng can bang; 4. Ong din 16ng NH, tdi van tidt luu; 5. Van an toan; 6. Ong thuy.
b) Binh chifa tudn hoan (thu hai va dy phong) amoniac dimg: 1. Gng 1dng tif van tigt lu; 2.
(5ng 15ng NH, qua bam va tir dan bay hoi; 3. Hoi NH, tir dan vé; 4. Ong Iéng va hdi tif dan cén
pha bang khi lam néng hoac théi tif cac thiét bi bay hoi vé; 5. Hoi vé may nén; 8. Van an toan;
7-8. Ong ndi du phang dé I&p cac thiét bi diéu chinh ho#c béo hiéu mic Idng tu xa; 9. Ong néi
dén bom tudn hoan NH,; 10. Ong thuy; c) Binh chifa cao ap ding loai nhd (fredn): 1. Ong
dan 1dng ra; 2. Ludi loc can; 3. Van chan déng thai 1a van tap vy dudng 16ng ra.
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Bing 8-17. Mot s6 binh chita cdc loai

Loai binh Kich thudc, mm Dung tich, Khoi hwong,

' DxS L H m’ kg
Binh chita cao dp ndm ngang
0.4PB 426 x 10 3620 570 0,4 410
0,75PB 600x8 3190 500 0.75 430
1,5PB 800x8 3790 810 1.5 700
2,5PB 80 x8 5790 810 2.5 1035
3,5PB 10C0x 10 4890 950 3.5 1455
5PB 1200 % 12 3480 950 5 2225
Binh chica thu héi ndm ngang twdn hoan
0.75P,( 600x8 3000 500 0,75 430
L.5P1 800x 8 3600 810 1,5 700
2,5P 800x8 5730 810 2,5 1030
3,5P7 1000 x 10 4825 950 3.5 1450
5P, 1200 x 12 5340 950 5 2220
Binh chita thu héi ditng

Dx$§ H B m’* kg

1,5P113 300 x 8 3880 1116 1,68 785
2,5P18 1000 x 10 3990 1320 2,70 1285
3,5P/1B 1200x 12 3565 1524 3,41 1645
ap8 1200x 12 4560 1524 4,55 2000

8.3.2 Binh tach long

Binh tdch léng bs tri trén dudng hit may nén dé bao vé mdy nén khong
hit phai long. Trong cdc hé théng lanh hién dai, binh tich 1éng duge trang
bi cdc thiét bi tu dong ngdt mach, ngling mdy nén khi mc 1ong trong binh
lén dén mitc nguy hi€ém. Trong hé thdng lanh c¢é bom ‘tudn hoan va khong
bom tudn hoan khi cdp 16ng cho cdc dan lanh béng tin hiéu hoi qud nhiét thi
trong binh tdch 16ng khong cé long vi toan bo léng rdi vio binh s& chay vé
binh chita,

Ngudi ta chon binh tdch 1ong theo Ong néi vao dudng hiit clla mdy nén.
Mbi mét ché do nhiét d6 cdn it nhdt mot binh tdch 1ong. Céu tao cta binh
em trong [12].

Ap sufit 161 da cho phép clia binh tdch 16ng 12 1,5 MPa, nhiét do tir -50
{0°C. '

Miisi s6 binh tdch 10ng ciia Nga gidi thiéu trén bang 8-8 va hinh §-26.
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Bdng 8-18. Thing s6 cia mét sé binh tach long

Binh Kich thude, mm Khai lugng,
tach long - DxS§ d B H kg
70-0713 426 x 10 70 890 1750 210
100-0318" 500x 8 100 980 2060 244
125-0918" 600 x 8 125 1080 2100 313
150-031¢' 800 x 8 150 1280 2710 543
200-0318" 1000 x 10 200 1430 2815 946
250-0i" 1000 x 10 250 (564 2870 926
300-03" 1200 x 12 300 1772 2975 1370

8.3.3 Binh trung gian

Binh trung gian dugc sir dung trong mdy lanh hai va nhiéu cip. Binh
trung gian dung d€ 1am mét hoi méi chdt sau khi nén cép dp thdp va dé qua
lanh 16ng moi chdt trude khi vao van ti€l Iwu bing cich bay hoi mot phin
long & dp sudt va nhiét do trung gian. Co6 hai loai binh trung gian c¢6 6ng
xodn va khong ¢ 6ng xoén,

Hinh 8-26. Binh tach long:

1-4. Ong néi du phong dé I1&p
thigt bi didu chinh va bao hiéu
mifc 16ng i xa; 2. Ong dan hai
3m If dan bay hai v&; 3. Ong néi
ap k& 5. Ong can bang hai; 6.
Hoi vé& may nén; 7. Long tir van
tiét luu dén; 8. Ong hdi Iong vé
dan bay hoi; 9. Mlc long can
duy tri trong binh tach ldng.

Ad dio /

ﬁﬁ. 4’6} vé 3
may-nen

‘ Hé} long vé din bay hor

Binh trung gian dugc chon theo dudng kinh 6ng hit vao mdy nén cdp dp
cao. Khi dé t6c do hoi trong binh theo ti€t dién ngang khong qud 0.5 m/s,
t6c do long trong 6ng xodn tir 0,4 dén 0,7 m/s, hé s6 truyén nhiét cua 6ng
xodn 580 + 700 W/m*.K.
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Bang 8-19 gidi thiéu thong s6 k¥ thuat clia mét s6 binh trung gian ki€u
T1C, clia Nga san xuit. Binh IIC; la mot binh hinh tru han dat ding cé cic
6ng ndi phit hgp cho moi chat vao va ra, ¢6 dudng can bang va duge trang bi
cdc thiét bi ty dong ciing nhu van an toan. Ap sudt cao nhét cho phép 1,5
MPa, nhiét d6 tir -30 dén 40°C, nhiét do &ng xoin tir -30 dén 47°C. Tat ca
cdc binh trung gian déu lip van an toan Dy 25mm.

T6 mdy nén hai cdp AT30-7-4 va AJ190-3 duoc ldp dat binh trung gian
ki hieu CITA600 ¢c6 D x § = 600 x 8 mm, H = 2200.

Bdng 8-19. Théng 56 &y thudt ctta mét 56 binh trung gian

Binh Kich thudc, mm Dién tich bé Thi tich Kh6i lugng,
trung gian DxS d y | mitong xodn, m’ | binh, m* kg
40N¢, 426 x 10 70 2390 1,75 0,22 330
601, 600x 8 150 | 2800 43 0,67 570
8001C, 800x 8 150 | 2920 6,3 1,15 . 200
1000¢C, 1000x 10 200 2940 8,6 1,85 1230
12011C, 1200x 12 | 300 | 3640 10 33 1973

8.3.4 Binh tach dau

Binh tdch d4u lip vao dudng ddy mdy nén amoniac dé tdch ddu ra khoi
dong hoi nén truge khi vao binh ngung tu. €6 nhiéu loai binh tich ddu khic
nhau. Cic binh tdch ddu san xudt tai Nga ¢6 ky hiéu MOB la loai binh tich
ddu 1am maét bing nudc, OMM la loai 1am mat bing 1dng amoniac (hai nén
cho suc qua mét 16p 1éng amoniac). Nhung hay duge sir dung nhat hién nay
la loai dong xody cyclon k¥ hiéu MO.

Ky hiéu c4c binh tach ddu thudng bit ddu bing mot s& sau d6 dén chi,
thi du 65-MO, 100-MQ, 80-OMM, 100-OMM. Chit s chi dudng kinh dng
néi vio dudng ddy médy nén, cdn chir chi loai binh.

8.3.5 Binh chtra ddu

Binh chtta ddu ding dé gom ddu tir cic binh tdch diu, tir cic biu ddu
clia cdc thiét bi. Binh chita ddu ¢6 dang hinh tru dat dilng, cé dudng néi vdi
duong xa ddu cla cic thiét bi, dudng ndi véi 6ng hit vé mdy nén va dudng
xa ddu dugc trang bj 4p k€. Ddu duge xa vé binh nh& chenh lech 4p suit. Ap
suit trong binh hit gidm xudng khi md van trén dudng ndi vdi éng hit. Khi
x4 ddu ra ngoai dp suit trong binh chi dugc phép cao hon 4p sudt khi quyén
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chiit it. Ap sudt cao nhat cho phép clia binh 12 [,8 MPa, nhiét do tir -40 dén
150°C.

56 lugng binh chita ddu xdc dinh theo s lugng va kich thude cdc thiét
bi. Trong cdc hé théng lanh idn, nén bé tri mot binh chita ddu cho mbi hé
théng dan bay' .

Thong s6 k¥ thuidt cia binh chia ddu mdec CM gidi thiéu trong bang
8-20.

Bdng 8-20. Thong s ky thudt ciia mot s6 binh chita déu

Binh Kich thude, mm Thé tich, | Khéi lugng,
chita ddu DxS B H m’ kg

150 CM 159x45 { 600 770 0,008 18,5
300 CM 325x9 763 1270 0.07 92
500 CM 516x8 960 1870 - -

8.3.6 Van mét chiéu

Theo quy dinh an toan, trong cidc mdy lanh 16n phai ldp van mot chiéu
trén dudng ddy dé dé phong khd ning amonidc ¢ dan agung quay vé mdy
nén trudng hgp mdy nén bi hong.

Ngoai cdec van mot chidu lip trén dudmg ddy clia mbi mdy nén, ngudi ta
con lip mét van mot chiéu chung cho toan bé hé thong ngay trudc thiét bi
ngung ty.

CHLB Nga sdn xudt cdc loai van mot chiéu ky higu KH, dudng kinh
danh nghia 100, 125 va 200 mm, 4p suat t6i da 1,8 MPa. Cic van ky hi¢u
OK/I c¢6 co cdu khir rung, dudng kinh danh nghia 70 va 100 mm.

8.3.7 Cac thiét bf khac

Do khuon khé sdch ¢6 han, mot s6 thiét bj khong thong dung (thiét bi
qué lanh 16ng, thiét bj hdi nhiét...) hodc cac dung cu (van chin, van ti€t luu,
van dién tit...) khong duge gidi thigu 6 day. Khi thiét k€ hé thong lanh c6
thé sir dung tai liéu [12] va cdc tai lieu chuyén nganh khdc d€ c6 thé chon
duge cdc thiét bi, dung cu phit hop.
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8.4 TINH CHON THAP GIAI NHIET
So d6 thap giai nhiét thong dung duge giGi thi¢u trén hinh 8-27.

Nhiém vu clia thdp giai nhiét la thai toan bo lugng nhiét do méi chat
lanh ngung tu toa ra. Luong nhiét nay duge thai ra méi trudng nhd chat tai
nhiét teung gian 12 nuéc. Nudc vio binh ngung tu ¢é nhiét d§ r,,,. nhan nhiét
ngung tu ting lén khodng 4 + 5°C, ra khoéi binh ngung ¢6 nhiét 46 1,,. Nudc
néng 1., duge dua sang thdp giai nhi¢t va phun thanh cic gigt nho. Nude
néng chiy theo khoi dém xung, trao déi nhiét va chat véi khong khi di
. ngugc dong tir dudi 1en trén nhd quat gid cudng bitc. Qua trinh trao ddi nhiét
va chat chil y&u 1 qué trinh bay hoi mot phan nude vao khong khi. Nhiét do
nude giam di 4 + 5°C v nguéi xudng nhiét d6 ban diu ¢,,,.

Phuong trinh can bang nhiét cé thé viét dudi dang:

Q=CpV. (ty- 1) =Vip (e + b))
O\ - nhiét lugng thai ra & binh ngung tu, kW;
V - liru luong nude, m'/s;
1. Va I,y - nhigt do nude vao va ra khoi binh ngung tu hay nhiét do nudce ra
va vao thdp giai nhigt, °C;
C - nhiét dung riéng ctia nude, kJ/kg K;
£ - khoi lugng riéng ctia nude, kg/m?;
V., - luu lugng khong khi qua thdp giai nhiét, m'/s;
A - khéi luong rieng clia khong khi, kg/m?;
It va hy, - entanpi cba khong khi vao va ra khoi thdp giai nhiét, kJ/kg

khong khi kho.

Tén that nuée cho thap gidi nhiét khong 16n, chi bing 3 + 10% luong
nuée tudn hoan. Thip ¢dn bd sung lién tuc tr dudng nuéc thanh phé bl vao
lugng nude bay hoi va tén thit do bui cudn theo gié quat. Nudc bd sung vio
qua van phao /3. Khi md van /2 ¢6 thé x4 toan bd nudc khéi thp khi cin vé
sinh hodc tién hanh sua chita.

Luu lugng nude wén hoan cé thé x4dc dinh theo biéu thifc:
9
T Cp(t, 1)

Nhi¢t do nudc ra khoi thdp giai nhiét 1, phu thudc vao trang thii khong
khi vdo (nhiet 46 va do 4m), t6¢c do khong khi, bé mat trao ddi nhiét 4m giita
nudc va khong khi. Néu dién tich bé mat trao déi nhiét 1a vo han thi ¢, bing
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nhiét dé nhiét k& udt, Nhiét do nhiét k& udt cing duoc coi la gidi han lam
mét cha thip. Thue 1€ dién tich trao déi nhiét 1a hiru han do dé ¢, thudng
cao hon nhiét dé nhiét k& udt tir 3 dén 5'C.

74
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Hinh 8-27. Nguyén t&c cau tao clia thap giai nhigt:
a) Thap gsal nhiét; b) Binh ngung tu clia may lanh:

1. Béng cd quat gio; 2. Vo thap; 3. Chén bui nudc; 4. Dan phun nuéc; 5. Khéi dém;
G, Ctra khéng “khi vao; 7. B& nudc; 8. Budng nudc lanh cip dé lam mét binh ngung;
9. Puding nudc néng tir binh ngung ra dua vao dan phun dé lam mat xudng nhd khéng
khi di ngugc chidu tif dudi 18n; 10. Phin loc nuée; 11. Phéu chay tran; 12. Van xa day;
13. Budng cép nudc véi van phao; 14. Bom nuéc.

Pl - Ap k& (Pressure Indicator); Tl - Nhiét ké (Temperature Indicator).
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Ti s6 gitra hiéu nhiét do thuc va hiéu nhiét do ly tudng goi 12 hiéu sudt
cua thdp gidi nhiét:

e 8-17
TI IWE —!u ( }

Bing 8-21 gidi thiéu mot s& gid tri dinh hudng hiéu suit ciia mot s6 loai
thdp giai nhi¢t khac nhau.

DBéng 8-21. Hiéu sudt mot 56 loai thdp gidi nhiét

e Tai nhiét riéng q;. Trd luc rigng, Hiéu suat
Phuong phdp giai nhiét KW/m? B 10° N:m".!ng.s gidi nhiet
Bén nudce phun 2,5+6,5 02+03 0,35 + 0,40
Thép giai nhiét
- phun nuéc kifu ho 8.0+ 20 07+10 0,45 + 0,55
- phun giot kiéu ho 10 =30 08+14 0.60+0,75
- - cé quat gi6 40 = 50 1.0+2,5 0,75 + 0,85

Tir bang 8-21 ta thay thdp giai nhiét cd quat gié dat hiéu suft 16n nhit.
Chinh vi viy thdp gidi nhiét c6 quat gié (hinh 8-27) dugce sur dung rong rai
nhat hién nay.

Bang 8-22 gidi thig¢u cdc diac tinh k¥ thudt co ban cua thdp gidi nhiét
RINKI, k¥ hiéu FRK mot trong cdc thanh vién cua CTE (Cooling Tower
Institute). Bang 8-23 gidi thiéu cdc dic tinh co ban vé vat liéu ché& tao thdp.
Hinh 8-28 gidi thiéu hinh ddng thdp FRK60. Ky hiéu cla thdp gédm hai phan
chir va s6, vi du FRK60. Phan chit FRK chi nha ché tao, thanh vién CTL
Phan s¢ 60 chi nang sudt lanh chia mdy lanh (mdy diéu hoa): 12 60 t6n lanh
M¥ = 60 . 3024 = 181400 kcal/h. Mudn tinh nang suit nhiét thyc t&€ phai
nhin véi 3900. Vi du Thap FRK 60 cd nang suit giai nhi¢t thuc t€ 1a 60 .
3900 = 234000 keal/h.

Thi du 8-9. Hiy tinh thép giii nhiét cho bigt O, = 250 kW.
Giar
Viec tinh nhanh thdp gidi nhiét ¢& thé thic hién nhu sau:

Quy néng suit nhiét ra 16n. Theo tiéu chudn CTI 1 t6n nhiét twong duong 3900 kcal/h
Vay:
Q, = 250 kW = 215000 kcal/h = 215000/3900 = 55,13 tén
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Hinh 8-28. Hinh dang thap giai nhiét FRK60

Tra bang 8-22 chon thap giii nhiét FRK60 vai cdc thong s6 k§ thuat chinh nhu sau:

Luu lugng nude dinh mie 13,01/s
Chiéu cao thip 2417 mm
Pudmg kinh thip 1910 mm
budng kinh 6ng ndéi nude vio 100 mm
Budng kinh 6ng néi nudce ra 100 mm
Butmg chdy tran 25 mm
Buong kinh éng van phao 20 mm
Luu lugng quat gié 420 m'/ph
budng kinh quat gid 1200 mm
Mot quat 1,5 kW
Khéi luong tinh 238 kg
Khai luvong khi van hanh 770 kg (c6 nuée)
Do 6n ciia quat 57,0 dB.
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Bing 8-22. Cdc ddc tinh k§ thudt ce bdn thép RINKI

. Lwn | Kich thuéc, Kich thudc dng ndi, Qua gi Mot | ghsi lrong, £_)£_3
Kidu |luang mm mm quat kg o0
FRK | I/s H D in out | of | dr fv | gs [m'ph | @mm | kW | kha udt | dBA

8 1,63 | 1600 | 930 | 40 40 | 25 | 25 15 0 530 | 0,20 40 130 | 46,0

10 | 2,17 71735] 930 | 40 40 | 25| 25 15 85 630 | 0,20 44 140 | 500

15 | 3,25 | 1665|1170 50 50 | 25| 25 15 140 630 | 037 52 165 | 50,5

20 44 (18451 1170 ¢ 50 50 | 25| 25 15 170 760 | .37 58 185 | 54,0
25 54 (19321400 | 80 80 | 25| 25 15 200 760 | 0,75 a7 200 | 550
30 6.5 (20321400 | 80 80 | 25| 25 15 230 760 | 075 105 315 | 36,0
40 | 3,67 | 2052 1 158G | 80 80 | 25| 25 15 290 940 | 1,50 128 384 | 570
50 10,1 | 2067 | 1910 80 80 | 251 25 15 330 540 1,50 | 214 | &40 | 575
60 130 [ 2417 [ 1910 100 | 100 | 25 | 25 20 420 | 1200 | 1,50 | 238 770 | 570
&0 17,4 12437 | 2230 100 | 10D | 25 | 25 20 450 [ 1200 | 1,50 | 420 | 1260 § 58,5
90 | 195 | 2487 [ 2230 100 | 0D | 25 | 25 | 20 620 | 1200 | 2,25 | 546 | 1638 | 59,5
100 (21,7 | 2875|2470 |- 125 1 125 | 50 | 50 | 20 680 | 1500 | 2,25 | 575 | 1710 | 61,0
125 | 27,1 | 3030|2900 125 | 125 1 30 | 50 1 20 8330 1 1500 | 2,25 1 589 | 1767 | 60,5
150 | 32,4 | 3030|2900 | 150 | 150 | s0 | 50 | 20 950 | L1500 | 2,25 j 605 | 1820 | 61,0

175 | 330 | 100 | 3400 ) 150 | 150 | 50 ) 50 | 25 § 25 | 1150 ) 1960 | 375 | 753 | 2260 | 61,5

200 1434 320013400 150 | 150 | S0 | S0 | 25 | 25 | 1250 | 1960 | 3,75 | 778 | 2350 | 62,5

225 [ 48,5 | 2200|3400 | 150 | 150 | 50 | 50 | 25 | 25 | 1350 | 1960 | 3,75 | 810 | 2430 | 625

250 | 54,2 | 3760 | 4030 | 200 | 200 | BO § B0 | 32 | 32 | 1750 | 2400 | 5,50 | 990 | 2870 { 50,5

300 | 65 | 3860 | 4030 200 | 200 | 80 | 80 | 32 | 32 | 2200 | 2400 | 7,50 | 1040 | 3140 | 57.5

350 | 76 416014760 200 ; 200 | RO | 8O + 32 ] 32 | 2200 | 2400 | 7.50 | 1750 ) 3705 | 61,0

400 86,7 | 4300|4760 ] 200 | 200 | 80 | B0 | 32 | 32 | 2600 | 3000 | 11,00 | 2080 | 4100 | 61,0

500 | 109 | 4650 | 5600 | 250 | 250 | 100 | 100 | 50 | 50 | 2600 | 3000 | 11,00 | 2850 | 7360 | 62,5

600 | 130 | 5360 | 6600 ¢ 250 | 250 | 100 | 100 [ 50 | 50 | 3750 | 3400 | 15,00 | 4325 | 10735 66,0

700 | 152 | 5360 | 6600 [ 250 | 250 | 10O | 100 | 50 | 50 | 3750 | 3400 | 1500 | 4410 | 10950| 66,0

300 | 174 | 6280 | 7600 | 300 | 300 | 100| 100 | 80 [ 80 |'s000 | 3700 | 22,00 | 6580 | 15300| 74,0

1000 | 217 | 6280 | 7600 | 300 | 300 | 100 | 100 | 8D | 80 | 5400 | 3700 | 22,00 | 6700 | 15680| 74,0

Chii thich:

H - chiéu cao thdp (ca moto) in - duding nudc vio
D - dudng kinh ngoéi cla thép out - dudmg nuée ra
of - dudmg chay trin . dr - dudmg xa

fv - van phao gs - cfp muedc nhanh

Luu lugng nude 1a lun hrong dinh mdc. Thi du: v6i thap FRK60 lvu lugng dinh miic 12
13,0 Ifs cho 1 ton lanh.
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Beng 8-23. Vit liéu tiéu chudn ché tao thdp gidi nhiét FRK

Kidu FRK 8 +25] 30+ 50 |60 + 90| 100 + 150] 175 + 225 [250 + 300] 350 + 500 |60+ 1000
Kifu truyén dong | truc tiep dai thang hap s8
Canh quat pC {FPR hop kim

Moto TEFC 380 ¥v/3 ph/50 Hz

Gia 46 moto thép ma kém

Bio vé moto | thép ma kem

Vo thip FRP

Bin nuée FRP

Tang hit FRP

1Yan phun polycarbonat/PVC hop kim nhom va PYVC

Canh chin IFRP {polyester gia cuiing bang soi thuy Linh)

Ludi gid FRP va PVC

Chan dd thap FRP thép ma k&m

Thang Ithép ma kém

L& ngi ong éng PVC

Gid a6 khéi déem [PC [PCva Gl | thep my kem

Khdi dém mang PVC cimg, dap dinb hinh, hidu sudt cao

FRP: Polycster gia cudmg bing sai thuy tink; PC: Polycarbonat

Thi duy B-12. Hiy tinh thdp giai nhiét, cho biét 0, = 250 kW

- Mdy 1am lanh nuée cho hé théng didu hoa khong khi (Water cooled - Water Chiller).
Gidi:

D61 v&i cdc mdy lam lanh nude 6 thé tinh nang sut lanh ra t6n lunh nhu sau:

215000

0, = 250 kW = 215000 kcal/h = = 66,35 t6n

Viy phai chon thédp gidi nhiét FRK80.

Clui y: D6l v6i cac may lanh su (nhié1 dd bay hoi thap (< 0"C) va nhigt d6 ngung tu
cao cdn phai xdc dinh chinh xdc @, sau dé tinh nhanh nhu thi du 8-11).

Thi du 8-13. Hay tinh thap giai nhiét cho bigt @, = 250 kW. He thdng lanh 1dp dat tai
Ha néi. Xéc dinh nhiét d6 van hanh véi di€u kién van hanh 181 nhat, chép nhan chi phi ddu
tu cao cho thdp giai nhiét.

Gidai:
Biéu kién thai thiét tai Ha ndi theo chuong 1:
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Hinh 8-29. Hé 56 hiéu chinh & phy thudc vao Z = 1, - t,, = 5 K va nhiét do udt t.

n=t,=372'C
@ =y =83%
tra d6 thi A-x (hinh 1-1 hoac hinh 1-2b) dwgc ¢, = 34,6"C.
Néu chon diéu kién van hanh t6t nhat thi nhiét do nudc vao binh ngung tu la:
L, =t,+34'C=38C

fuy = by + AF, =43°C
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Nhiét dé ngung tu cha mai chit lanh s€ la:
t, =1, + AL, = 48'C

Nang sudt 1am mat cdn thiét:

_&
€=
Heé 56 k tra trén d6 thi hinh 8-29 duoc £ = 0,73
250 kW
S DUEW o skw
0,73
Tinh chuyén déi sang t4n lanh:

294520

0 =342,5 . B60 =294520 kcal/h =75,5 tdn

Vay ¢6 thé chon thdp gidi nhiét FRKRO.

Thi du 8-14. Hay tinh chon thédp gidi nhiét, cho bigt Q, = 250 kW. Thép lap dat ¢
Ha n6i vot diéu kién van hanh va ddu tr trung binh cho thép.

Giar: Theo thi du 8-13 cé:

t=1,=372"C

¢y =83%

1, = 34,6°C.
Véi diéu kién van hanh trung binh 14y ¢, =1, + 4,4°C = 39"C
Nhiét d¢ nudc ra khoi binh ngung [a:

ter =ty + Af= 44°C
Nhiét 46 ngung tu s& la:
_ =1, + A =49°C

He s& hiéu chinh & = 0,92

5
vay: 0, :%:2?1,3’ kW

k]

Tinh chuyén: Q, = 59,92 ton.
Chon thap giai nhiét FRK60.

Thi du 8-15, Hay tinh chon thip giai nhiét, cho biét Q, = 250 kW. Thap lap dat tai
Ha noi, diéu kién van hanh khac nghiét, tiét kiem von ddu 1 cho thép.

Gidi: Theo thi du 8-13 cé:
t,=1,=372"C
@y = 83%
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f,=34,6'C.
Vi didu kién van hanh khéc nghiét. ¢6 thé 13y
Nhiét do nude ra khoi thdp: 1, = £, + 5.4°C = 40"C
Nhiét do nude vao thip la: 1, = 1, + A1,= 45'C
Nhiét d8 ngung tu 1&n tdi: 1, = 1,5 + Al = 50°C
He s6 hiéu chinh tra 46 thi k = 1,1.
Tai nhiét:

0 =?—;=2z?.3 kW

Tinh déi: Q@ = 50.1 ton.
Nhu vay ¢6 thé chon thap FRKS0.

Tir 3 thi du 8-13, 8-14 va 8-15 ta thiy, néu chon thap FRK-50, may lanh
s€ lam viéc rdt ning né nhung thdp giai nhiét nho, dau tu ban dau it. Néu
chon thip FRK&0, diéu kién lam viéc cta mdy lanh nhe nhang hon, dién
nang tiéu t6n it hon nhung dau tr ban dau 16n hon va né€u céi thién hon nira
diéu kién van hanh clta mdy lanh (mdy lam viéc nhe nhang, nang sudt lanh
tang, cong nén gidm, tiéu tén dién nang giam) thi chon FRK80 nhu thi du
8-13. Khi dé vén dau tu lai cao. O diéu kién thai ti€t Ha not nén chon thip

giai nhiét 16n nhu thi du 8-13.
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Chuong 9
TINH CHON MAY LANH MOT CAP

9.1 DAl CUONG

Nhu da gidi thiéu & chuong 7, dé tao diéu kién thuan 1gi cho ngudi sir
dung mdy va thiét bi lanh ciing nhu d€ tao didu kién thuén lgi cho viéc bao
bi, vin chuyén, bdo quan, ldp rdp, sira chita, thay th€ va van hanh, cdc mdy
va thiét bi lanh cang ngay cang dugc cung cip nhiéu hon dudi dang té hgp
hodc may lanh hoan chinh.

Ngay nay, phdn 16n cdc mdy lanh nhd va trung binh déu dugc cung cédp
dudi dang hoan chinh nhu th lanh gia dinh va thuong nghiép, cdc mdy lanh
phuc vu cho cdc budng lanh clia cdc co s& thuong nghiép va ddi séng, cdc
mdy lanh trén 66, tau hod va tau thuy. Ngay cd mot s6 mdy lanh ¢ 10n va
rdt 16n dung cho kho lanh hoidc cho cdc hé théng diéu hoa khong khi ciing
duge cung c¢dp dudi dang hoan chinh: mdy sdn xudt nudc mudi lanh hoic
may san xuadt nudc lanh, ning suit lanh d€n hang tridu keal/h, khoi lugng
dén hang chuc tin.

Ngoai cdc mdy lanh hoan chinh, méy va thiét bi lanh con dugc cung cdp
dudi dang 16 hop nhu: 18 may nén mét cdp, hai cip, 16 may nén binh ngung,
16 mdy nén din ngung...

Béi vdy, nhiéu khi khéng cdn phat tinh chon mdy ting thiét bj riéng 1é
dé lap rap thanh hé thong ma 1a chi cAn chon mét may lanh hodn chinh hodc
vai ba t& phit hop dé ghép lai thanh mot hé théng hoan chinh.

Tién hanh tinh chon mdy lanh hodc té mdy nén ngung tu theo mot trong
ba phuong phip sau:

1} theo thé tich hit 1y thuyét (thé tich pitténg quét duge) cha méy nén
trong hé théng mdy lanh hoac té hop;

2) theo dd thi nang sudt lanh ma nha c¢hé tao cung cép trong catalog cia
may Qy = 1. t);
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3) theo bang gid tri nang sudi lanh clia mdy hodc cia t6 hop do nha ché
tao cung cdp theo calalog hodc 1y lich may.

Phuong phdp thit nhiat chinh 14 phuong phdp tinh todn nhiét mdy nén
nhu da gidi thiéu wrong chuong 7.

Phuong phdp nay ddng tin cay nhat. Khi tinh todn hé s& cdp A cidn biét
chinh xdc cdc thong s6 ca mdy nén nhu thé tich chét, cdc kich thude hinh
hoc cia xilanh, pitténg, s6 vong quay dong co...

Phuong phdp thi hai ciing da duge gidi thiéu ¢ chuong 7. Cic do thi
nang suat lanh bi€u dién trén hinh VII-6 va VII-7 cho mét s6 mdy nén F140,
60, 80 va A110, 165 va 220. Bo chinh xdc cua phuong phap nay khong cao,
vi cdc k€t qua biéu dién trén dé thi 1a gid tri trung binh cla cdc két qui thir
nghiém nhiéu ldn cdc thiét bi trén tai nha mdy. Phuong phdp nay dam bao du
todn nhanh chéng c& mdy, s lrong mdy cin str dung.

Khi chi biét ning suit lanh tiéu chudn, phai bi€t sir dung biéu thic
(7-26) dé tinh nang suit lanh Q, & ché€ d6 thuc. Nhu vay cdn phai xdc dinh
ca chu trinh tiéu chudn va chu trinh thuc t€ dé tinh ¢., ¢,1c, 4 va A7

Phuong phdp thir ba ciing weong tu nhu phuong phdp do thi. Diéu khic
biét duy nhdt 1a cdc gid tri O, phu thudc vao nhiét do ngung tu va bay hoi
khong biéu dién trén dé thi ma ghi trong bang, cho tirmg cip ¢, va ¢, thay déi.
Néu khong tim duge cap 1, vd 1, ding voi ch€ do cdn thiét k€ phai ding
phuong phdp néi suy d€ tinh ra Q,,.

Trong cdc bang va do thi cdc gid trj déu tinh theo nhiét do qud nhiét va
qud lanh tiéu chudn. N&u cdc nhiét do nay O ch€ do thuc khong tudng dng
v6i ché do tiéu chudn thi két qua c6 thé ¢é sai s6. Viée kiém tra va du tinh
sai s& tuong doi khdé khan. Bdi vay, phuong phdp thit nhat van 1a phuong
phép tinh todn chinh xdc, con cdc phuong phdp khdc chi nén ding dé tham
khio va d€ dy tinh nhanh mdy va hé th6ng lanh.

9.2 TINH CHON MAY LANH NHO

Cing nhu cdc mdy lanh 16n, dé chon dugc cdc mdy lanh nhd trudc hét
phai xdc dinh duge tai nhiét cia mdy nén:

Qomn = £ @,
L0, - téng cdc dong nhiét 16n that clia buéng lanh.
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Pé dam bao mdy lanh [am viéc c6 hé s& an todn caoc, c6 thé chon mdy
lanh c¢ nang sudt lanh 16n hon 25 dén 30% gid tri tinh todn, vi hé s6 lam
viéc khong nén vugt qua 0,7.

Céc th lanh, qudy lanh, budéng lanh nhd c¢é thé sit dung cdc mdy lanh
kiéu kin cé nang sudt lanh tiéu chudn tir 0,4 dén 3,3 kW, céng suit dong co
¢6 tir 0,2 dén 1,4 kW ky hiéu BC va BH sif dung mdy nén kin kiéu ®T do
Nga san xvat. Cing c¢é thé sit dung cdc loai mdy nén hd kiéu ®AK, nang
sudt lanh tiéu chudn 700, 1100 va 1500 kcal/h, cong sudt dong ec 0,6; 1,1 va
1,7 kW.

Né&u kho lanh 16n hon, ¢é maot vai bubng lanh vdi cdc nhiét 4o giong
nhau c6 thé s dung cdc mdy UM-49, AK-DB4M, HD-56M va AK-DB6,
Cdc mdy nay phuc vu cho cdc kho lanh c6 c4dc bubng lanh nhd gidng nhau,
tuy nhién chiing khong ¢6 cdc thigt bi dac biét dé khéng ché nhiét do chinh
xdc trong céc buéng. Nhiét do cha céc budng c6 thé khdc nhau chiit it va tuy
thusc vao nhiét tai budng, dién tich bé mat trao déi nhiét clia dan bay hai...

Bang 9-1 gidi thiéu mot s§ thong s& k¥ thuat cha cdc loai mdy lanh nho
nay. I{inh 9-1 va 9-2 gidi thiéu sy phu thudc cita nang sudt lanth va cong suit
hitu ich vao nhiét do bay hoi va nhiét do khong khi trudong hogp mdy cé dan
ngung lam mat bing khong khi.

Néu kho lanh yéu cdu cé ba dén bdn budng lanh vai dién tich tdng thé
tr 30 dén 50 m®, cdc budng lanh khéng cin gilt nhiét d6 chinh x4c thi c6 thé
st dung cdc may lanh ki hieu XM1-6, XMB1-6, XMI1-9 va XMBI1-9. Cic
méy lanh ndy c6 thé tao nhiét dé6 budng lanh khdc nhau bdi vi ching dugc
trang bj cac thiét bi ty dong dé khéng ché€ nhiét do yéu cdu trong bubng
lanh, thermostat cho tin hiéu ngér mach van dién tr. Van dién tir déng lai,
ngimg caAp moéi chit lanh 10ng cho dan bay hoi cua budng dé. Khi nhiét d¢
ting vugt qua muc cho phép, thermostat cho tin hi¢u déng mach van dién tir.
Van dién tit mo ra dé mai chat di vao dan lanh. D& c6 thé duy trl 4p suat hit
trong gidi han 61 vu khi cé duge nhiét do cén thi€t ¢ thé chi ngét nira s6
dan bay hoi bing van dién tlr, con nira kia vin cap 1éng. D€ dim bdo dp suft
hit khéng bi tut xusng duéi mitc tiéu chuin, can bé tri role dp sudt thdp phia
hit. Uu diém cha may lanh ¢é nhiéu ¢h€ do 1a tiét kiém dién tich budng
mdy, thi du, thay vi phai ding ba may Hd-49 cho ba budng lanh ¢d nhiét do
khdc nhau, ta chi cAdn m6t mdy AK1-9.

Nhuge diém cla loai mdy nay 12 do tin cay thap vi quéd nhiéu thiét bi tu
dong dé truc tric va nang suat lanh phai thay ddi nhiéu trong qu4 trinh lam
viec. Do nhiéu thi€t bi ty dong nén gid thanh cling ting.
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Sau khi tinh todn nhigt mdy lanh, cin ¢ vio cdc thong s8 va dac tinh
k¥ thuat clia mdy lanh ta ¢6 thé chon duge mot may phit hgp v6i ning suét
lanh yéu cdu. Can cif vio s¢ budng can lip dat va s6 dan bay hoi cung cdp
theo thiét bi ma bd tri bao nhiéu dan cho budng nao. Day la van dé kha nan
giai vi s6 lugng dan bay hoi it, tai nhiét cha cdc budng lai khong déu nhau
nén din dén trudng hgp budng thi thira, budng thi thi€u dién tich trao-déi
nhiét. Khi d6 tuy vao tinh chat st dung hoac tinh chit quan trong ctia cdc
buéng ma sip x€p cdc dan bay hai sao cho hgp 1¥ nhét.

Dién tith yéu cdu cla bé mat truyén nhiét duge xdc dinh theo biéu thitc:

_ Y
ks
Qurs - 141 nhiét thiét bi, W;
k - hé s truyén nhiét, W/m’K;
Ar - higu nhiét d6 trung binh gitta khéng khi trong budng va nhiét do séi, K;

Liy k = 1,5 + 2,5 W/m’.K che dan tinh ¢6 cdnh va bing 12 = 14
W/m’ K cho dan quat ¢6 cdnh. Hiéu nhiét d6 Ar cho dan tinh 12 14 + 16°C va
cho dian quat 12 9 = 11°C.
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Hinh 9-‘1. Pac tinh may lanh nho Hinh 9-2. Bjc tinh may lanh nhé
lam mat bang nudc iam mat bing khéng khi:
TARDY-B: 2 AKDRG; 3. AKDH-4M: 4, 11D-49 1. AR BBIT-G5; 2. HMD-36M.
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9.3 TiNH KIEM TRA THIET Bl LANH

Sau khi da chon dugce thiét bi lanh, chon duge s6 dan bay hoi lap dat
cho titng buéng ta ¢é thé tinh kiém tra lai thi€t bi lanh. Muc dich 1a xdc dinh
lai nhiét do thiét lap trong cdc budng khi mdy lanh lam viéc lién tuc (hé 58
“hai gian 1am viée & = 1), hé s§ thdi gian lam viéc 12 ti s6 cna théi gian lam
viéc trong mét chu ky trén téng thdi gian nghi va lam viéc cla chu k. Muc
dich thir hai 1a xdc dinh thdi gian 1am viéc va nhiét do s6i dé dat dugc nhiét
do cho trude trong budng khi dién tich bé mat dan bay hoi lap dat thi€u so
v@i tinh todn.

Pau tien ta xét trudng hop khi mdy lanh phuc vu cho mot budng lanh
duy nhat:

Céc thong s6 da biét:

1) Nhiét d6 bén ngoai #,, dong nhiét ton that vao budng janh Q, bao
gom hai dong nhiét thanh phin chinh 12 Q, nhiét t6n that qua két cdu bao
che va @, 1a ddng nhiét do sin phdm toi ra.

2) Tén thdt nhiét riéng qua két cdu bao che kF (tich cha hé s6 truyén
nhié¢t qua két c4u bao che va dién tich k&t ¢du bao che).

3) Tai nhiét riéng clia dan lanh k.. F,.

4) Pac tinh clia mdy nén, nghia 1 sy phu thudc cla nang sudt lanh may
nén vao nhiét do #,:

Qomr = fltp).

Trude hét can xdc dinh nhiét d6 thiét 14p trong bubng lanh trudc khi
mdy lanh 1am vi¢c lién tyc (b = 1).

Khi phan tich nhi¢t d¢ thiét 1ap trong bubng c6 thé tim duge bidu thic
cén bing nhiét:

a) Q = Qd nén kF +MC (I] - th) = kd'Fd (Ih - ’U)

b) Qomn = Qus fto) = ko Fy (1 - 1)
M - lugng hang nhap vao budng lanh, kg/s;
C - nhiét dung riéng cta san pham, kJ/kgK;
1, - nhiét d6 sin phim khi dua vao buéng lanh;
t, - nhiét dé budng lanh.
Co thé ding phuong phap dé thj d€ giai phuong trinh trén nhu sau:
Can phai dung hai d6 thi (hinh 9-3 a va 9-3 b):
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[) Nhiét tai phu thudc @,W @W
vao nhiét do trong bubng I , 3000
1,. Nhiét 1ai trén d6 thi ndy g
gém nhiét tai bubng @ o
ch€ d¢ nhiét do di cho
trudc. Q chi ¢é mot dudng oLl _
duy nhéat phy thugc vio ¢, Jauw«,;;m b
vl cdc gid tri khdc di cho Hinh 9-3. Xac dinh nhiét dé thiét 1ap trong budng lanh
va coi I khéng déi: béing phuong phap 46 thi.

Q=kF(t,-1,)+ MC({, - 1)

g
~30 24-2040540-050 " fp £ o
) ’

O day ¢, va 1, 1a ¢6 dinh. Ta ¢6 thé bién déi phuong trinh trén thanh
phuong trinh bac nhat:

Q = kF1, + MCt, - (kF + MC)t,.

Ham Q 12 mot dudng thing, ta c6 thé tinh todn v6i nhitng s6 lieu da cho
duoc hai diém bat k¥ va dung dé thi clia Q@ qua hai diém d6.

Q, - nhiét do dan 1a cac duong song song va ciing duge xdc ldp qua hai
diém véi ¢, = const va t, thay déi. V4i mbi 7, = const ta c6 mot dudng O,
(hinh 9-3a). :

2) Trén hinh 9-3b 12 48 thi @-t,; nhiét tai (v nang sudt lanh) phu thude
vio nhiét do bay hoi cia moi chét lanh trong dan.

Véi t, khong déi di cho, ta dung dugec mot dudng bi€n thien cla ning
sudt lanh mdy lanh vio nhiét do soi 1, Qoun = flty)-

V§i cdc diém cédt cia Q va Q, trén hinh 9-3a xdc dinh duge Q & cdc
nhiét d6 s6i khic nhau, thi du & -30°C: diém A, & 0°C: diém B'. Tir hai diém
rén ta c6 thé dung dugc quan hé Q = f(1,) trén d6 thi 9-3b.

Piém cit ciia Q v Qg tim duge diém B. Déng xuéng truc hoanh tim
duge nhiét dé s6i cia moi chdt khi may lanh 1am viéc lién tuc (hé s& thdi
gian lam viéc b = 1). Déng sang truc tung ta xdc dinh duge nang sudt lanh
cla mdy lanh ciing nhy téi lanh O cha buéng.

V&i tai lanh @ vira tim duge xdc dinhk diém B trén d6 thi hinh 9-3a. C6
nhiéu cach x4c dinh B: don giadn nhA4t 12 qua gid tri Q, hodc tir ¢, (thi dy bing
-24°C) ké& duémng song song véi G, Tir B trén hinh 9-3a déng xuéng truc
hoanh, tim duge nhiét do trong budng khi may fam viéc lién tuc.

329



St dung hinh 9-3 a, b ciing cé thé tinh todn dugc hé s6 lam viéc cita
mdy lanh khi nhiét dé budng da cho wrude. Tir nhiét do budng da cho déng
mot dudng thang ding trén hinh 9-3a, gdp @ tai G. Tir G ké dudng song song
véi Q,. Diém cat véi truc hoanh cho nhiét dé bay hoi. Tu nhiet d¢ bay hoi
vira tim duge ké mot duong vudng gée vdi truc hoanh trén hinh 9-3b gip Q &
D va Quyy tat C. Doan ED chinh a tai lanh cia budng & ché€ do da cho vi
EC 12 nang suat lanh cia mdy nén. Ti s6é ED/EC chinh 12 hé s6 lam viéc clia
mdy tanh & nhiét do budng da cho.

Néu nhut mét may lanh phuc vu cho hai budng lanh, thi nhiét d6 xic lap
trong méi budng ciing c6 thé duge xdc dinh bang phuong phap dé thi. Chi
cin luu ¥ rang diém cit cdn tim giita dudng Quuw = fl7e) va O = flty) 12 diém
cédt chia dudng dic tinh mdy nén Qg vd O li t6ng cla ddng nhiét vao ca hai
budng.

Thi dy 9-1. Mdy lanh R®-49M lam lanh budng bac quin hang clia nha in tap thé
dién tich 20 m?,

Dong nhiét riéng qua két cdu bao che g, = &.F = 50 W/K. Khéi lugng hang dua vao
budng 1a 1.5t/ngay dém. Nhiét dung riéng trung binh C = 4 kJ/kgK, nhiét d9 bén ngoai 1a
28'C,

Hay xdc dinh nhiét do trong budng khi may lanh lam viéc lién tuc va hé s6 thai gian
lam viéc khi nhiét dg rrong buéng lanh 1a 2°C.

Gidi:
Trén dé thi @ - f, cdn phai xdc dinh duge quan hé phu thude clda dong nhiét vao
budng phu thude vao nhiét do budng.

Luong sin phdm dua vao budéng M = 1,5t/24h = 0,0173 kg/s. Nhiét do ban ddu cha
sén phdm dua vao budng 18y 1, = 5°C. Bdi vi mdy lanh duge trang bi bén dan bay hoi vdi
dién tich méAi dan 10m® nén:

k. Fy=2.4.10=80 W/K, (k,=2 Wim’K; F,=4. 10 m").
Q=(50.28+0.0173.4000.5)-(50+0,0173, 4000} ¢,
Q=1746- 1191,

DPudng thang @ duge x4c dinh trén hinh 9-3a qua hai diém:
L=-10°C> Q=1746 +119.10=2936 W
h=10'C—>Q= 1746-119.10= 550 W

V& trén hinh 9-3a cdc dudng dac tinh cla dan lanh nhu sau:

Khi , = -30"C xéc dinh @, {#, = -30"C) qua hai diém:
t,=-30"C—@,=0
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1= 30°C o 0, = 80(, - 1,) = 80.30 = 2400 W.
Khi 1, = 0°C xdc dinh Q, qua mot diém:
,=0C—Q,=0

Chi cdn xdc dinh mot diém vi t8t ca cdc dudng O, & cdc nhiét do soi khdc nhau déu
chay song song vé6i nhau. Tr diém (1, = 0, @ = 0), ké dudémg thang song song véi Q, (1, =
-30°C),

Dé v& duge dudng i nhiét phong @ = flt,) trén 46 thi O - 1, (hinh 9-3b) cdn phii xdc
dinh dugc hai diém cdn thiét: & day chon hai di€m: A va B'. Biém A c6 nhiét do6 1, = -30°C,
Q bang doan tir truc hoanh dén A. B' ¢é phiét do 1, = 0°C va Q bang doan tir truc hoanh dén
B.

Sau dé vE dudmg Quw = fid,) theo cac gid tri da cho d catalog may lanh,

Diém cit cOa hai dudmg teén hinh 9-3b 1a B. Dong xu6ng truc hoanh ta tim duge ¢, =
-24°C, Vay khi mdy lanh lam viéc lién tuc, nhiét d6 bay hoi dat 1, = -24'C. Quay lai dé thi
9-3a, ké mot dudmg thing song song v6i O, di qua nhiét do -24°C, dudng nay cit  tai 8.
Tur B déng xuéng truc hoanh ta tim duoc ahiét 4o trong budng 1, = -0.5'C.

Vay khi mdy lanh lam viéc lién tuc nhiét do trong budng dat -0,5°C.

Trudng hop nhiét do trong budng 12 2°C, muén xdc dinh hé s6 thdi gian {am viéc a
lam nhur sau:

Trén hinh 9-3a «ir ¢, = 2°C. trén truc hoanh déng 1én gap @ 6 G. Tir G ké dudmg song

song v6i @, gap truc hoanh & -17.5°C. Viy nhiét do £, = -17.5°C. Vi gid ui nay ta giéng
mét dudng vuong gée tir truc hoanh lén gap O & D va pap Oy 6 C.

Hé sd thei gian 1am viée:

o DE IOV,

9.4 CHON MAY LANH C3 TRUNG VA LON

M4dy lanh va céc 18 mdy ¢ trung st dung cho cdc kho lanh dung tich
12 + 150¢.

Trong cdc kho lanh sir dung may lanh truc ti€p c6 thé dung 16 mdy nén
binh ngung amoniac AK-AB22/A2, AK-AB22/A[, AK-AY45/A1, AK-
AY45/A2, AK-AYY90/A2 vi AK-AYY90/A1. Cdc t6 mdy nén binh ngung
bao gém: mdy nén, dong ca, binh ngung, binh tich dau, bang dung cu, bang
diéu khién. Cic théng sé k¥ thuat co ban clia t6 mdy nén binh ngung loai
nay gidi thiéu trong bang 9-2. Nhitng 16 trén khi 1ip hoan chinh vdi binh bay
hoi lam lanh nude mudi thanh cdc mdy lanh hodn chinh: XM-AB22/A2,
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XM-AB22/A1, XM-AY45/A1, XM-AY45/A2, XM-AYY90/A2 va XM-
AYYS0/AL (xem hinh 9-4).

Céc chit AK dé chi t8 mdy nén binh ngung, XM dé chi mdy lanh hoin
chinh, AB, AY, AYY dé chi kiéu mdy nén amoniac, xilanh b8 tri ding, chif
V va chit W, Tt ¢4 cidc mdy lanh lam viéc tu dong lam lanh nudc mudi.
Nhiét d6 bay hoi cha amoniic tir -30 dén 0°C tuwong Gng v&i nhiét d6 nude
lam mdt binh ngung tir +1 dén +30°C. C6 thé dung 16 mdy nén binh ngung
vdi cac dan lanh truc 1i€p dé tao ra he thong lanh truc ti€p.

Bdng 9-2. Mdy lanh amonidic cd trung (Té mady nén binh ngung)

Theng 513

Nang suét lanh & 19 27 38 54 75 110

ty=-15"C, 5, = 30°C, Kw

Cong sudt dién yéu ciu

o gu vien da C{m. W 4.6 8.0 9.8 15,6 21,3 36,0

Kiéu mdy nén AB22 | AB22 | AY45 | AY45 { AYY90 [ AYY90D

Thé tich nén Ly thuyét. m'fs 00118 | 0.0178 | 0.0236 | 0,0356 | 0,0472 | 00712

Céng sudt dong co Lip dit, kW 10 13 22 30 40 55

Thi€t bi ngimg tn G4 | w6 | e L irras [ erras ferr2e

Tién tén nude lam mal TBNT

- Nudc mot 1an, m¥h 5 7 10 14 20 28

- Nude tudn hoin. m'/h 10 14 20 28 40 56

Thiét bj bay hoi PG [ are-s | s | rras | U2 | irr-a6

Kich thudc bao bi. mm  dai 2750 1 2750 | 2750 | 2750 | 2750 | 2750
rong 840 840 870 870 1030 | 1030
cao 1140 | 1140 | 1250 | 1250 | 1425 1425

Knhai hvgng (khong déu va 940 | 940 | 1155 | 1155 | 2060 | 2060

md chat), kg

Trong céc hé thong lanh ¢d trung ngudi ta clng hay sir dung cdc mdy
lanh fredon R22 va R12. Cic mdy lanh lam lanh nudc mudi moi chat lanh
R12 gom: XM®B-20, XMDY-40 va XMPYY-80 (hinh 9-5); moéi chdt lanh
R22 gém: XM®PB-22, XM22DV-45 va XM22MP¥Y-90 (hinh VI-7).

Cac loai mdy lanh s dung moéi chat lanh freon R22 v6i cdc mdy nén
22pB-22, 22PY-45 va 220¥-90 con c¢bé ky hidu PM22, PM45 va
DMI0.

Cdc mdy lanh loai nay dung dé 1am lanh nudc muéi nhung néu sir dung
16 mdy nén binh ngung véi cdc dan lanh truc ti€p trong buéng ta ciing c6 thé
tao ra so dé hé thdng lanh truc tiép.
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Hinh 9-5. 50 do6 may lanh ¢d trung fredn R12 XMdB-20!
1. May nén B-20; 2. Péng cd dién; 3. Binh ngung KTP12; 4. Rdle ap sudt P.{;
5. Van dién {ir (Bt40; 6. Binh ngung MTP-25M; 7. Binh hoi nhiét Ta-50M; 8. Van tiét luu
nhiét TPR-40; 9. Van dién tir CBAD-25; 10. Phin say loc OMd-20M; T - Thermostat.
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Bing 9-3 giGi thiéu dac tinh k§ thuat cia mét s6 mdy lanh 1am lanh
nudc mudi, moi chat lanh R12 {d& ngimg ché tao tir nam 1990) va bang 9-4
gi6t thidu dac tinh k¥ thuat coa mdy lanh moi chat R22.

Bdng 9-3. Bdc trung ky thudt cia indt s6 mdy lanh cé trung,
moi chdt lanh RI2

WA 3- AJAD3- VMUY | XAMDY. | X AMQVY. XMy
Bic tin k¥ thugt ‘\}zlnlun .\.\21{:]3 '\;lnlll \\41{:1 \-\:%[ll[ “Ix::[
Nang suit lanh, KW
ta=-10"C
e, =22C 16,6 25.5 325 30 65 98.5
Té miy nén binh ngung ARDB. T ARDE- | ARDY- T ARMY. | ARGYY. | ARADY.
2001 201 4011 401 LD L3
Nang sudt lunh, kW
r,=-15C
1., =22"C 17.5 27 355 54 70 105
Cong suit dién yéu ciu, kW 6,0 8.6 10,0 175 23.0 35.0
Ky hi¢u may nén 13- 20 P3-200 PN -40 Py-40 PN-Hi) -8
S0 vong quay, vgfs 16 24 16,2 24,2 16,3 244
Cong suil dong co, kW 10 i3 22 3G 40 35
Bi¢n dp. V 2207380 { 220/380 | 220/380 | 220/380 | 220/380 2204380
Binh ngung T4 | )KTP-12 { KTI-18 ] WTP-25 | KTP-35 IXT1-50
Té binh bay hai - Tiét luu ANP-32 | AP0 ] AHP-GO | AHDP-TO | AMP-130 7 AR P-200
Binh bay hoi HTP-12 | UTP-18 | MTP-25 § UTE-35 1 WTP-3) Hre-50

D61 vai cac kho lanh 16n, ngudi ta st dung cac t6 hop lanh hoiac cic
mdy lanh 16n, vi du cdc t6 hop va mdy lanh ¢6 mdy nén [1110 va 1220 cia
Nga, moi chat amonidc hoac freon R22.

Céc 14 mdy nén binh ngung amoniac AK110-72, AK220-72, AK220-7-3
va freon R22 AK110-2-2, AK220-2-2, AK220-2-3 c¢6 thé sir dung v6i cdc
dan lanh tryc ti€p dé tao thanh hé thong larh truc ti€p. Té may nén binh
ngung gém cé mdy nén, déng co dién, binh ngung v hé théng diéu khién tu
dong. Trong cic té mdy nén binh ngung cmoniic, ngodi cdc thiét bi trén con
c6 thém binh tdch diu. Binh ngung 12 loai 6ng vé nam ngang, moi chat lanh
ngung tu trong khong gian giita cac dng. Trong binh ngung amoniac, cédc
ong trao déi nhiét 1a cdc ong thép tron coOn trong binh ngung fredn 1a cic
ong dong cé cdnh bén ngoai (phia fredon ngung ty). Nhimg thong s6 k¥ thuae
chinh gidi thiéu trong bang 9-5 va trén hinh 9-6 va hinh 9-7.
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Beng 9-4. Pdc trung ky thudt cria mot s6 mdy lanh ¢6 trung, méi chat lanh R22

Dac tinh k¥ thuat NN 22 (XN 220213 X\I2:2(I1.\'- X.\|2Z:_‘f|1.\"- XM22hwy | X M221hVy
' - i 21 22[ 4all 151 -4 -4}
Nang sual lunh, kW
1.=-10"C
t, =22"C 17,5 25.3 35 525 70 105
Ta mdy nén binh ngumg ARZZ2MB-JAR22 - | ARZ22DN- | ARZ2DY )V ARZ2DVY {AR2Z2HDYY
220 221 430 451 011 001
Niang suit lanh, kW
ty = -15°C
. =122"C 18.5 27.8 37 55 74 111.2
Cong sudt dién yéuo cdu, kW 5.6 8.4 1,2 16.8 224 336
K¥ hi¢u miy nén 22322 | 22ch 322 | 2245 22th Y -45 1 22DV N A0 | 22Dy VA0
56 vong quay. vgfs 16 24 16.2 242 16,3 245
Cong sudt déng co, kW o 13 22 30 40 55
Dién dp, V 220/380 | 220/380 | 220/380 | 220/380 | 220/380 2204380
Binh ngung ITI-5 Krr-s KTIr-1 | KTE-14 IWT-20 128
Binh bay hoi HWrr-7 HTU-10 | HTE- 14 | HT1-20 HTT-28 HTr-40

Clui thich: 1, - nhiét dé nudc mudi ra khoi binh bay hoi.
1., - nhiét dd nudc 1am mdt vao binh ngung .
1, - nhiét d6 bay hoi clia fredn.

Cic t6 may nén-binh bay hoi AT110-2-1, AT220-2-0 va AT220-2-1
dung dé ghép véi dan bay hoi khong khi, dung dé 1am lanh chat tai lanh
I6ng. T6 bac gédm mdy nén, dong ca, binh bay hoi va hé thong ty dong. Céc
dic tinh k¥ thuat cla cdc t6 mdy nén binh bay hoi niy gii thiéu & bang 9-5.

Dé 1am lanh nuéc mudi vh nudc, Nga ché tao céc mdy lanh hoin chinh
mo6i ¢hat lanh MKT110-7-2, MKT110-7-3, MKT220-7-2, MKT220-7-3 va
méi chat fredn R22: MKT110-2-1, MKT110-2-2, MKT220-2-0, MKT220-2-
1, MKT220-2-2 vda MKT220-2-3.

Binh ngung clia cdc mdy lanh 1a binh ngung &ng vo, ddi vdi moi chilt
amonidc 12 cdc 6ng thép tron, d6i v6i fredon R22 14 cdc 6ng dong cdnh nhom.
Binh bay hoi R22 ciing 12 cdc loai binh bay hoi 6ng vo nhung 13 6ng déng va
cinh ndm phia trong éng. Moi chdt lanh s6i trong éng con chit tdi lanh di
bén ngoai trong khéng gian gifta cdc 6ng. Cdu triic binh bay hoi kiéu nay
tranh duge nguy co déng bang chat tdi lanh trong 6ng trao déi nhiét.
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Bang 9-5. Mot 56 10 hop lanh cé mdy nén AK110 va AK220, AT110 va AT220

Thong s& k¥ thuat

T8 mdy nén binh ngung

T8 mdy nén bay he

AK-110-7-2JAK-220-7-2 | AK-110-2-2 | AK220-2-2 | AT-110-2-1 | AT-220
AK-220-7-3 | AK-110-2-3 | AK220-2-3 AT-220
Méi chat lanh NH, NH, R22 R22 R22 R22
Nhiet do & ch& do dac
bigt. °C
- chat tai lank ra 6 6
khoi TBBH i ’ ; ; :
- ntrde [am mat vao
TBNT 25 25 25 23 - -
- $61 cua moi chit -15 -15 -15 -15 - -
- ngung tu - - - - 40 4N
Ly hrgng
- chit tai lanh, m's - - - - 0,0139 0,02¢
- nuGe laim mat,
m'/h 25 50 50 20 - -
Quochedydacbict, | ¢ 250 99 198 201 402
kW
N, & che do die biet, 46 91,5 43 86 57.2 114.5
kW
Khoing nhi¢t 4o, °C
- sOi -12 .30 -15+-30 -15+-40 ~15 +-40 - -
- nwde lam mdt
(khong ton hom) | 32 32 30 0 - -
- chét tai lanh ) )
(nude) - - - - 2+10 2+1
- chat tdi lanh .
{nudc mudi) } ) - . 9+-10 9+
Déng co- kigu AOT 2-82-4 2-92-4 2-82-4 2-92-4 2-914 A3-I15
- Céng sudt, kW 55 100 35 100 75 132
- bign 4p, V 220380 2204380 220/380 220/380 220/380 330/t
- Vong guay, va/s 245 24,6 245 24,6 24.6 24,
ve/ph 1470 1480 1470 1480 1480 147
Dién tich bé mat truo
461 nhiét bén ngoaj,
m!
- Binh bay hoi - - - - 222 30.6
- Binh ngumg 40 60 425 56 - -
Khéi hogng. kg
- Maéi chit lanh nap - - - - - -
- Déut boi tron 18 20 18 20 i8 20
Khéi lugng té hop
{miy) khong cé ddu 3000 4200 2400 3200 3360 - 5170

va moi chit
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Hinh 9-7, Cac dudng d4c tinh may nén, suf phu thude clla nang suat lanh va cong suat
yéu cdu vao nhiét dé bay hai va nhiét do nude lam mat trudc khi vao binhngimng tu t,
a) T6 AK110; b) Té AK220.

Céc thong s6 k¥ thuat co ban clua cdc loai mdy lanh c¢6 mdy nén I1110
va [1220 gigi thiéu trong bang 9-6 va hinh 9-8. Cdc kich thudc phu bi ciing
nhu cdc kich thude lip rdp gidi thiéu trén hinh 9-9, 9-10 va bang 9-7.

T&t ca cédc 16 va cac may lanh cd ky hiéu s6 0 va 2 duge diéu chinh nang
sudt lanh bang role hai vi tri déng va ngat mach may nén. Néu ky hiéu s6 1
hodc 3 thi nang sudt lanh c6 thé diéu chinh dugce theo timg cdp 25, 50, 75 va
100% bang cdch nang clapé hiit nh& luc dién tir.

Viéc lya chon mdy lanh ¢& lén va ¢ trung tién hanh theo mot trong cdc
phuong phdp da gidi thiéu. Khi da chon xong cin tién hanh kiém tra lai dién
tich trao déi nhiét ciia TBNT va TBBH. Dién tich thuc t&€ phai bang hoac 16n
hon gid tri tinh todn.

Trubng hgp sau khi tinh kiém tra phdt hién thdy thi€u dién tich bé mat
trao d6i nhiét so véi tinh todn thi cdn dua ra gid tri hiéu nhiét d6 ma&i (thi
du, nhiét d6 so6i thip hon néu nhu thi€u dién tich bé mat thiét bj bay hoi),
sau dé kiém tra lai nang sudt lanh clia mdy nén & ch€ do nhiét d6 méi xem
nang sufit lanh ciia mdy ¢é dam bao hay khong.
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Bdng 9-6. Mot 56 mdy lanh ¢ mdy nén ITN 10 va I220

My lanh ki hieu MKT

Thong 56 ky thudt 10-7-2 | 220-7-2 110-2-1 230-2-0 110-2-2 | 220-2-2
110-7-3 220-7-3 220-2-1 220-2-3
Maoi chit lanh NH, NH, R22 R22 R22 R22
Nhiét do & ché do, °C
- chat tii fanh ra khoi
TBBH -11 -11 6 6 -0 -10
- nudc lam mat vao
TBNT 25 25 25 25 25 25
- 501 cita moi chat - -
- ngung tu - - -
Laru luong
- ch4t tai lanh, m*h 35 70 50 105 40 80
-nube lam mit 'k | g5 50 45 90 20 45
Nang suét lanh @, kW 123 246 215 430 109 219
1000 kcal/h 106 212 185 370 94 188
Cong sudt dién yéu cfu,
kW, & che dé di cho & 45,8 21,2 48,7 97.4 40,5 81
trén
Pham vt nhigt d6. °C
- bay hai - - -
- nudc [Am mar
(khong I6n hom) 32 32 30 30 30 30
- chdt tdi lanh
(I'IL[@C) = 2+ 10 2 + 10
- chét tdi lanh . — .. Y EY BTN
(nudic mudi) 27+ -1 2711 -10+-9 10+.9 34+9 34+ 9
Méc mdy nén atio n220 nio 1220 riio 220
Pong co- kiéu AQIT 2-82-4 2-92.4 2-91-4 A3-315-4 2-82-4 2-92-4
- Cong sudt, k'w 55 100 75 132 55 100
- Dién 4p, V 220/380 220/380 220/380 380/660 220/380 220/380
- Vong quay, vg/s 24,5 24.6 24,6 24.5 24,5 24,5
vg/ph 1470 1480 1480 1470 1470 1470
Dién tich bé mit trao
ddi nhiét bén ngoai, m?
- Binh bay hoi 60 90 30,6 64.4 222 30,6
- Binh ngung 40 60 56 113 42,9 56
Khéi lugng, kg
- Mdi chit lanh nap - - 80 {40 60 90
- Ddu 18 20 18 20 18 20
Khéi lugng mdy (khong
cé diu vi méi chit 4500 6300 4845 7030 4380 6150
lank)
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Hinh 9-8. Su phu thudc cia nang suat lanh @, va cong suat yéu cau N, vao nhiét do cda
chal tai lanh khi ra khai thigt bi bay hdi ¢, va nhiét d6 nudc lam mat khi vao binh ngung ¢,
a) May amoniac ki hiéu MKT1 10 b). May lanh amoniac ki hiéu MKT220;
c) May lanh freén ki higu MKT 110 va MKT220.
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Bedng 9-7. Cdc kich thudc (hinh 9-9)

) . MKT220-2-0 | MKT220-2-2
Kich thudc, mm MKT220-2-1 MKTI110-2-2 MKT220--1 MKT220-2-3
Dai L 3725 3700 3870 3845
Rong B 2020 2020 2060 2035
Cao H 1585 1585 1735 1645
1, 260 250 290 345
I8 1445 1435 1545 1545
I 770 770 785 785
b, 380 360 475 445
b, 415 415 390 415
b, 190 190 240 190
hy 370 370 415 380
h, 490 490 575 520
h, 290 275 330 295
DA 100 100 125 100
DB 100 100 150 125
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Chuong 10
TINH CHON BUONG ONG, BOM QUAT

10.1 TINH CHON BUGNG GNG FREON VA AMONIAC

Viéc lya chon dudng kinh 6ng 12 mot bai todn 161 vu gin gidng nhu cic
bai todn t6i uu khi thiét k€ thiét bi trao déi nhiét hodc hra chon chidu ddy
cach nhiét cho budng lanh. Tiét dién 6ng 16n, tn that dp sudt nhod (uu), gid
thanh taing (nhuoc). Néu tinh d€n tdt ca cdc hé s6 anh hudng, bii todn tré
nén phiic tap nén khi thi€t k€ nguti ta chon dudng kinh &ng theo kinh
nghié¢m. Tir cdc s& liéu ban ddu nhu: t6c d6 cho phép cta mdi chit, lwu
lugng, kh6i lugng riéng... ta ¢6 thé tinh todn hoic tra bang, tra d6 thi ducc
céc gid tri cho dudng kinh 6ng. Hinh 10-1 biéu dién su phu thuéc clha dudng
kinh trong cla &ng vao ndng suit lanh @, theo hing DANFOSS Dan mach.
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Hinh 10-1. B4 thi chon dudng kinh 6ng theo ning suat lanh cda may nén:
a) Duding éng hut; by Budng dng day; c) Buing 6ng dan 16ng.
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Ta cd thé tinh toan dudng kinh trong cia &ng din theo biéu thic:

4= - (16-1)
Voo
d; - dudng kinh trong ciia dng din, m
m - lvn lagng, ke/s;
p - khéi luong rigng ciia méi chat, kg/m®;
@ - 16¢ do ddng chay trong dng, m/s.

Té6c do dong chdy w, m/s ¢6 thé 14y trong bang 10-1.

Bdng 10-1. Téc di déng chdy thich hop @

Trudng hop tng dung @, mfs
Pudng hit mdy lanh nén hoi NH; 15+ 20
R12 5=10

R22, R502 7+12

Dutng ddy cda may lanh nén hoi NH, 15+ 25
R12 7+12

R22.R502 8+15

Dudng din long cla mdy lanh nén hai NH, 0,5+2
R12, R22, R502 0,41

Nuée mudi 03+1
Nuée 05+2

Sau khi di tinh todn duge dudng Sng theo cic gid tri da cho hoac dd xéac
dinh dugc tir chu trinh lanh, cdn chon &ng thich hop theo tiéu chudn. Bang
10-2 va 10-3 gidi thiéu cdc loal 6ng thép va &ng dong cho moi chédt lanh
amoniac va freon tiéu chudn.

Céc dudng 6ng cin duge b6 tri sao cho c¢6 dudng di ngén nhit. Trén
dudng din l1ong trdnh tao ra cdc tii khi va trén dudng dan khi trdnh tao ra
cdc i 1dng, trit tdi ddu clia mdy lanh freon. Dé héi ddu dé ding vé miy nén
freon, t6c do trong 6ng ding hudng lén khong dudi 8 + 10 m/s trong 6ng
nam ngang khong dudi 6 m/s.

10.2 TINH CHON BUONG ONG NUGC VA NUGC Mudl

Tinh chon dudng dng nude va nudc mubi theo biéu thite (10-1). Téc do
ldy theo bang 10-1. Can luu y dudng kinh 6ng nhd nén 14y nhimng gid tri nho
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dé tinh todn, dudng kinh &ng 1én c6 thé 14y nhitng gid tri }n cha @ di cho
dé tinh todn. Bang 10-4 gidi thiéu dudng kinh éng nudc va nude mudi bing
thép theo tiéu chuin Nga. Sau khi tinh todn xong phai chon dudng 6ng tiéu
chuin ¢é dudng kinh 1dn hon hoic bing gid tri tinh todn.

Bang 10-2. Cdc loai ong thép cho mdy lanh amonidc va freén (FOCT-307-50)

Dutng kinh | BPuéng kink | Puéng kinh Chiéu day Tié dién Khéi luong
danh nghia ngoai D, trong D, vich éng, &ng, 100 Im &ng. kg
D,, mm mm mm mm mm’
3 6 4 1 0,126 0,123
6 10 6 2 0,283 0,393
8 12 8 2 0,503 0,493
10 14 10 2 0.785 0,592
15 18 14 2 1,54 0,789
20 22 18 2 2.53 0,986
25 32 275 2,25 595 1,65
32 38 33.5 2,25 8.8 1,98
40 45 40.5 225 12.8 2,37
50 57 50 3.5 19.6 4,62
70 76 69 3.5 374 6,26
80 89 82 3.5 52,8 7.38
100 100 4.0 78.5 10,26
125 133 125 4.0 123 12,73
150 159 150 45 177 17.15
200 219 207 6.0 337 31,59

Bdng 10-3. Céc loai 6ng ddng cho mdy lanh freon (FOCT6I7-53)

Budng kinh | Pudng kinh | Pudng kinh Chiéu day Tiét dién Khéi lugng
danh nghta ngoai [, trong D,, vich éng, éng, 100 1 m &ng,
D,.mm mm mm mm mm? kg
3 6 4 t 0,125 0,140
6 9 7 1 0,385 0,224
8 10 8 1 0,505 0,252
10 12 10 1 0,785 0.307
15 18 15 1,5 1,76 0.692
20 24 21 1.5 3,46 0,943
25 28 25 1.5 491 1,111
32 36 32 2,0 8,05 1,900
40 45 40 2,5 12,5 2,969
50 55 50 2.5 19,6 3,668
70 75 70 2.5 38,48 5.056
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Ta ¢6 thé tinh todn dudng kinh trong cda &ng dan theo bieu thic:
am

\’ p.T.O

d, - dudng kinh trong cha éng dan, m;

m - lmu lugng, kg/s; _

o - khéi lugng riéng clia moi chat, kg/m®;

@ - t8¢ 4o dong chdy trong dng, mys.

d =

1

, M (10-1)

T6c a9 dong chdy o, m/fs ¢d thé 1ay trong bang 10-1,

Bdng 10-1. Tdc d¢ dong chdy thich hop @

Truong hop tng dung w, mfs
Dudng hit mdy lanh nén hoi NH, 15+ 20
R12 5+10

R22, R502 7+12

Dudng ddy cha miy lanh nén hoi NH, 15+ 25
R12 7+12

R22 R502 8+15

Butng dan 1ong cha mdy lanh nén hot NH, 05+2
R12, R22, R502 04+1

Nudc mudi 03+1
Nuée 05=+2

Sau khi da tinh todn duge dudng ong theo cdc gid tri da cho hodc da xdc
dinh dugc tir chu trinh lanh, cdn chon 6ng thich hgp theo tiéu chudn. Bang
10-2 va 10-3 gidi thiéu cdc loai &ng thép va 8ng dong cho moéi chit lanh
amoniic va fredn tiéu chuan.

Céc dudng 6ng cin duge b6 i sao cho c¢6 dudng di ngin nhat. Trén
dudng din long trdnh tao ra ¢dc tdi khi va trén dudng dan khi tranh tao ra
cdc tii 1ong, trir tiii ddu cda mdy lanh fredn. D€ héi dau dé dang vé mdy nén
freén, téc do trong 6ng ding hudng 1én khong dudi 8 + 10 m;"s trong 8ng
nam ngang kirtong dudi 6 m/s.

10.2 TINH CHON BUONG ONG NUGC VA NUGC Mudt

Tinh chon duéng éng nude va nudc mudi theo biéu thic (10-1). Toc do
1ay theo bang 10-1. Cén luu y dudng kinh 6ng nhé nén 14y nhiing gid tri nho
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Bang 104 6ng thép stt dung cho dng nudc

Puémg kinh | Duong kinh | Dudng kinh Chiéu day Tiét dign Khéi lugng
danh nghia ngodi d,. trong d, vich dng s, | &ang F.. 100 Im dng,
D, mm mm mm mm mm? kg
10 17,0 12.6 2,2 1.25 0.8

15 213 157 2.8 193 1.28
20 26,8 21,2 2,8 3,62 1,66
25 335 271 32 5,76 2,39
32 423 359 32 11,1 3,09
40 48,0 41,0 3.5 13,2 384
50 60.0 53,0 3,5 22,1 4,88
70 75.5 63,5 4.0 31,6 7,05
80 88,5 80,5 4,0 50,8 8,34
90 101,3 933 4.0 68,5 9,60
125 1140 105,0 4.5 86,5 12,15
150 140,0 1310 4.5 1345 15,04
200 165,0 156,0 4,5 191,0 17,81

Céc kich thudc co ban clua cic phu tung di kém dudng 6ng duge gidi
thi¢u trong bang 10-5.

10.3 BO TRi VA CO PINH PUONG ONG

Putmg &ng ctia thi€t bi lanh ¢6 thé b trf phia trén va phia dudi. Khi b6
tri phia trén ngudi ta c¢§ dinh vao tudng hodc lén trdn. Cich bd tri nay duge
coi 12 hop 1y boi vi viéc cdch nhiét, kiém tra va slra chiva dinh k¥ thudn tién.

Ngoai ra ¢on c¢é mot s6 phuong phdp bé tri dudng ong nhu bé tri dudi
ham... nhung vi cdc phuong phdp nay khong phit hgp véi diéu kién va hoan
canh Viét Nam nén khong img dung.

Cédc dudng 6ng din nudc hodc nudc mudi cé thé bé uf trong nén dat
hoéc trong cdng. Khi b8 tri trong nén dit cdc 6ng c6 nhiét do duong 6 thé
khéng cén cdch nhigt.

10.4 CHON BOM NUGC VA BOM NUGC MUdI
D¢ tudn hodn nudc va nude mubi trong hé théng lanh, cdn phai sit dung
bom li tam.

Khi chon bom nudc dé 1am mat binh ngung hoic bom nudc mudi cho hé
théng tudn hoan nudc mubi trude hét can xdc dinh duge hai dai lugng co ban
nhat d6 12 nang sudt cia bom va cot 4p.
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Bang 10-5. Cde kick thude co bdn ciia phu ting kém theo duong 6ng

. Budng kinh | Pudng kinh Kich thude Khai lugng,
Phy ting danh nghia ren. in dai L cac ff kg
15 1/2 S0 120 0.8
Van chan 20 3/4 100 132 .1
néi ren 25 1 120 154 1.8
15K48p 32 11/4 140 167 2.9
40 1172 170 190 4,2
50 2 200 210 6.3
Van chan 25 - 120 154 36
cd mat bich 32 - 140 166 5.7
15K448p 40 - 170 190 17
50 - 200 210 10.8
50 - 180 350 18.4
Van thing 80 - 210 483 325
€0 truc 100 - 230 517 41,5
thdo duge 125 - 255 630 60,0
3046op 150 - 280 715 73,0
200 - 330 897 125,0
Van thing 100 - 230 660 74,0
€0 truc 125 - 255 742 80,0
thio dugc 150 - 280 800 1100
din déng 200 - 330 1010 1840
bing dién 250 - 450 1145 300,0
304906cp 300 - 500 1250 3120
Van mot 25 - 160 85 6.0
chiéu bich 32 - 18G 88 7,0
nang lip 40 - 200 105 9.6
trén éng 50 - 230 105 11,7
ngang 70 - 290 132 20,3
16KY9¢p 80 - 310 132 235

Ngoai ra can biét duge diac tinh clia bom theo bang (thi du bang 10-6)
hodc theo do6 thi. Dac tinh ctia bom 1a sy phuy thu¢e cia luu lugng va hiéu
sudt cia bom vao ¢ot dp, cong sudl, hiéu sust clia bom vao nang suilt & mot
tdc d6 vong quay nao dé. Hinh 10-2 bifu dién dudng dic tinh clia bom
1,5K-6 va 2K-6.

Ndng sudt bom. Nang sudt hay luu luong clia bom 1a thé tich chét long
ma bom cdp vao Sng day trong mot don vi thdi gian, ki hiéu 12 V, don vi 12
m’/h, m*/s hoac I/s. Nang suit bom nudc mudi xdc dinh theo biéu thic:
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V= % {10-2)
pn 'Cn(rnz - Inl)

V- nang sudt clia bom, m'/s;

Pa - mat do nudc muéi, kg/m®;

C, - nhiét dung riéng nude mudi, kl/kg K;

tars 1nz - Mhiét d6 nudc mudi vao va ra khdi binhk bay hoi, °C;
{, - ning sudt lanh cda binh bay hai.

Bdng 10-6. Bam Ui tém (ché tao tai Nga)

P Butng kinh Nang sudt, Cotdp H, Hiéu sudt 7, Cong suat

Kihiéubom | banh cong mh bar g, trén truc N,
tac, mm kW
1,5K-6b 105 9.4 1,16 49 006
1.5K-6a 115 10,0 1,40 51 09
1,5K-6 128 10,8 1,74 55 1.0
2K-9b 106 16,6 1,20 60 0.8
2K-9a 118 18,0 1,40 65 1,1
2K-9 128 19,8 1,80 68 1.6
2K-6b 132 19,8 200 65 1.8
2K -6a 148 224 2,50 66 2.5
2K-6 162 234 2,85 64 2.8
3K-9a 143 39.6 2.10 70 3.1
3K-9 168 50,4 2.8 72 5.5
4K-18a 136 65.0 1,85 78 4.5
4K-18 148 33,0 2,20 81 6,3

Biéu thic (10-2) tinh cho trudng hop mot bom phuc vu cho modt hé
théng lanh cé mot binh bay hoi lam lanh nude mudi.

Nang suit bom nudc 1Am mat cho binh ngung tu xdc dinh theo biu thic
(8-8).

D€ tao diéu kién dé dang cho viéc lap rdp, thay thé, stta chita nén chon
bam nude va bom dung dich mudi gidng nhau, cdc bom dy phong ciing chon
cung loai. Cdc bom du phong duge méc song song vao bom chinh, cé cic
van chan hai phia dé cé thé dua vao hoat dong thay thé bom chinh mét cdch
nhanh chéng.

Cor dp. Cot ap clia bom con duge got 1a chiéu cao 4p luc hay luong tang
nang luong ciia chat 16ng khi di tr miéng hiit dén miéng ddy clia bom va
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thuomg duge tinh bang mét c¢ot chat long, dor khi tinh bang mét cot nude, ki
hiéu la H.

H=H,+ Hy+ h, + Iy, (10-3)
H,, H, - chiéu cao hiit vi chiéu cao ddy;
Iy, Iy - 16n that 4p sudt trén dudmng 6ng hit va dudng 6ng day.
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Hinh 10-2. Cac dudng dac tinh ctia bom I tam [Su phu thudc clia luu lugng
V, Vs vao cét ap H, m; cét ap hat cho phép H,, m (cot ap chan khéng
cho phép), cong suat dong cd yéu cdu N, kW va hiéu suat g);
a) 1,5K-6; b) 2K-6 & t6c dd vong quay 2900 vg/ph.
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Trudng hgp bom duge dit & dudi mic 16ng thi chiéu cao ddy mang ddu
duong cdn chidu cao hit mang d&u Am,

Dé cdc mii phun nudc trong thdp giai nhiét 1am viéc binh thudng, t6n
that 4p sudt trén dudng ddy phai cong thém gid tri trd luc cla vdi phun by

he= (0,5 + 0,8).10° N/m?
hy=0,5+ 0,8 bar
Xac dinh duge tro luc dudng dng hit xem muc 10.6.

Céng sudt yéu cdu. Cong sudt cia bom xdc dinh theo biéu thiic:

N= nTgOO (10-4)

N - coOng suflt yéu cdu, kW;
V - nang suat bom {luu lugng), m'/s;
H - téng trd luc, Pa;
77 - hidu suit bom, d6i véi bom nhod 7 = 0,6 + 0,7, bom 16n: 7=0,8 + 0,9.
Néu bom duge n6i vdi dong co qua khdp ndi thi cong suat yéu céu cla
dong co tinh theo biéu thirc:
Ng. =N, (10-5)
k - hé s8 an toan clia ddng co.
Khi N <2 kW k=15
N=2+5kW k=125+15
N=35+50kW k=1,15+125

10.5 TINH CHON BOM AMONIAC

Trong cdc hé théng lanh cé bom tudn hoidn ngudi ta st dung bom dién
kiéu kin dé tudn hoan cudng biic méi chit léng amonidc qua din lanh (bang
10-7).

Bom dugce 1ip dat cang gin binh chia tudn hoan cang t6t. Muc dich 1a
trinh long bay hoi, tao nit hot, gidn doan long trén dudng Sng hit.
Theo tiéu chudn CHLB Nga, tuy theo ting loai bom, dudng 6ng hit ma

bom amonidc phai 1ip dat thip hon mic 1ong trong binh chifa tudn hoan nhu
sau: '

351



Bdng 10-7. Bom amonidc kiéu kin chay dién

cer oo | 1.23XT-6X2- | 1,5XT-6X3- | ., .
Thong s8 k¥ thuat LIAT A8 28 2,8-2 o b
(UHT-70M-1) | i zome-2) | (oHT-70M-3) | 2(TTHI-68)
Nang sudt, m'/h 55+ 12 55+12 55+12 12 + 28
Cot dp. m NH; iéng 15+19 28+ 38 45+ 55 41 + 48
Téc do vong quay, 1/s 49,35 49,5 495 49.5
Cong suat, kW 2,8 2,8 2.8 5.5

Da&i vé1 bom LUHT-70M ¢ot 16ng khéng nho hon 1,5 m NH, trong pham
vi nang sudt tir 3 d€n 12 m'/h & nhiét dé tir -40 dén 0°C.

Doi v6i bom LTHT'-68 ¢t 1ong khong nho hon 1,5 m NH; trong pham vi
luu lwong dén 20 m’/h & nhiét do tir -40 dén 0°C. O luu Iugng tir 20 dén 28
m'/h, ¢t 16ng 1,5m chi 4p dung cho nhigt d6 so6i tit -20°C tro lén. 3 nhiet do
thdp hon, ¢ot 1ong phai ting Ién dén 3,5 m.

Cot long duge tinh i dudng tdm cia 6ng hit cia bom dén mitc 16ng
thap nhit cho phép ciia binh chita tudn hoan:

I =h, +h,
I, - cOt 4p can thiét phia hit;
h, - 16n that dp luc trén dudng éng.

PE gidm tdn thdt dp lyc trén dudng ong dén mic thip nhat cdn phai
chon dudng kinh 6ng 16n, 16¢ do 1éng khong vuot qua 0,5 m/s. Chiéu dai
duting dng cang ngin cang t6t. SO lugng van va c4c vi tri trd khdng thuy luc
cdn giam dén mic thip nhat.

Hinh 10-3 giéi thiéu so dé lip rdp bom amoniic va binh chifa tudn
hoan. Bom dwgc trang bi mét binh tdch ddu dat phia dudi éng hiit.

Viéc boi tron va lam mdt bom duge thyc hién nhd amoniic long.
Amoniic 1ong di qua bom ra ndp sau va theo 6ng Dy25 quay trd vé 6ng hut.

D& dam bao diy 1dng trong khoang bom, ngudi ta lip role miic 16ng
kiéu phao (IIPY) trén dudng ra cla chit 1dng tir nap san. Role mic 1dng sé
ngit mach dién cda bom khi mtc 16ng ha xuéng dudi mitc cho phép.

Ngoai ra, dé tranh cho bom khoi bi héng héc do béi tron, ngudi ta lip
dat mot role kiém tra viéc béi tron (PKC),'1am viéc theo hiéu dp sudt. Hiéu

352



'y

Ap'phidi bang 0,8 dp’sufit' ¢ia cot long! Rdle nay con krEm tra higu ép Suat

glﬁd'dué”ng déy va du‘bng hul

1yl el psloe e

10.6 TINH TOAN TRG LUC PUONG ONG
~Khiichat long (nudc, nuée mudi, moi chit lanh; khong khi) chdy trong

6ng, ¢6 hai dang trd lyc xuat hién: ma sét theo chiéu dai dudng ong /i, vit

tr khdng cuc bo &, (cdc diém u6n, van, thay déi ti€t dién, phan nhdnh.,.):

ot NS et B (10-6)
T(’m that dp suat do ma sdt tinh nhu sau:
Al opw
ey w0 (10-7)
5 o di 1 ’2 { T LA
puewrn dril snlily sz L (NELE \
Ji, - 160 that dp sudt (do gidng 4p), Pa;
A h&$6 tro khdng cua 6ng, dai lugng khOHg thu ng&yen,
! - chiéu dai phdn 6ng thing, m; ' *“
p - mat do chat long, kgjm 3) r oy
@ - t6c d6 chuyén dong cuia chat long m/s; '
d, - duong kinh trong ctia 6ng, m
— i ( i ;
565 e wiln 6l od oyy ol ddntank. 5}
iei AN —
, Ten
L= My sar S
"o :,\Tj-—- 3 7 9’!00 ”
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‘ R 7 Jidng TéV dy..fo
cca may nen

VEbink chud ady

Hinh 10-3. So d6 lap bom amonifc vao binh um'!a-_tué‘n'hoén: nrl ]
| 1. Binh chifa tuan figan; 21, Bom amoniac chaydién; 3. Ap k& |1/
4. Role kiém tra ddu boi tron; 5. Binh chifa va tach dau; 6. Role mifc 16ng kiu phao.
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Gid tri cha hé s6 trd khdng do ma sdt phu thudgc vao do nhdm bé mat
ong, vio ché do dong chdy (chdy ting hay chdy r6i). Khi tinh todn thudng
gid thi€t cdc 6ng la nhdn thuy lyc. Ch& do dong chay xdc dinh theo tiéu

chudn Re (Reynolds):

..
Re= 24P (10-8)
il
4 - d6 nhdt dong luc, Pa.s.
O ché do chdy tang (Re > 2320), A s& duwgc tinh nhwr sau:
ad (10-9)
Re
3 ché do chiy 16i (Re = 2320), A sé dugc tinh nhu sau:
1
(10-10)

A=
(1,821g Re — 1,64)?

Tén that dp sudt do tr& khdng cuc bd xdc dinh theo biéu thuc:

ho =855 (10-11)
I, - tén that 4p sudt, Pa;
£ - he s6 trd khing cuc bo.
Hé s6 trd khang cuc bd 18y nhu sau:
Tir binh chia vao 6ng khong md rong 0,5
bi vao van khong phin loc 2+3
cé phin loc 5+8
Van mot chién 2,0
Ciit hoidc 8ng phan nhdnh géc 90° 0,5+06
Tiét dién
thét lai 0,1
md rong ra 0,25
Putmg phan ba nhédnh véi géc 90°
theo hudng vao dudng nhinh 1.5
Van 5
Van thing 0,5
Ong chir U (6ng n&i quay 180% 1,0
Binh ngung va binh bay hoi ng vo nhiéu 161 g+ 10
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Thi du 10-1. Hay chon bom cho hé théng nudc mudi kin (hinh 10-4).

Téng nhiét tdi Q = 18000 W. Tdi nhiét cia budng s6 1: @ = 6000 W. Chiéu dai va
dutmg kinh 6ng theo s6 liéu ghi trén so d6. Nhiét do dong dic cua nuéc mubi: -25°C.

Nude muds néng 1én 2'C khi di qua dan lanh
Aty=ta -1, =22°C
Giar:
1. Theo biéu thirc (10-2) xdc dinh durgie nang suat bom:

R 18000
p.C.Ar,  122.10°.2,93.10°.2

=2501.10" m*/s=2511/s

Céc gid in pva C tra & bang 6-1.
2. Xac dinh lugng nude muéi tudn hoan qua budng 1:

6000

=084 /s

T 122.10°.2.9310° .2

Didng 76 rav Ihing Piis 15

Hinh 10-4. So d hé théng 6ng dan nudc mudi kin kiéu hé théng hai 6ng:
1, Binh bay hoi; 2. Phin loc nudc mudi; 3. Bom li tam;
4. Dan lanh nude mudi; 5. Thung pha nudc mudi.

3. Xdc dinh 16n that 4p sudt trén doan 6ng gép phan phoi - budng s6 1 - 6ng gép héi.
Toc db nude mubi trong 6ng xdc dinh theo biéu thife:
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Vion084.0107

EARC AR ='i_ 1. 3! _|043 nl'ifs' p il F<0F ub idT
AR =11 £y W :.--'. L] f 196 lD i 1" ;- 1 1 Mourk N e .] 2 I
Dién tich tiet dien 14y 1t bang 162 cbo ﬁng (r % i R LA
Roo ©:d-p _ 043 005122 _10 e
M 94.8.10
Nhir vay, day la ch& d6 chéy rdi. _
Xéc dinh 4 theo biéu thie (10UT0Y 000 minth nscm el st ool
- - | NI ™
al i =" NELS 3 = 0,047
(182122770 = 1,64 | W
Tén that ap sudt do ma sat xic dinh theo bidu thie (10-9%11 . oo 1
4 S5+6. ) 1.22.10° 0,437 ;
h - 0,047(2 +5 + zogbim_..u.t 342001 32_302 Q430 L g0 kpa

Tén that 4p sudl do trés khdng‘elic bo khi nuéc muﬁL t;.huyén dong qua mot dan (10 clt
90", 2 phan nhanh, 3 van, 5 6ng hinh chirU):

O n-
p;" FiEe B2 5 043" 10.05+2.1.5+3.05+5.1)=1.64 kPa

4, Xic dinh t6n that ép suat trén doa.?‘l 6;1‘,3 gép‘t]?] - bmh bay hot - 6ng gop phan

By,

phoi.

Téc do nudc mubi: '_'_,0{"_- 3
&2.51.107 | c
Al 18610 ““m“‘“ 5
: -E.H' \ [ A Iﬂl
Tiéu chuan Reymld& ‘;-3 R WY ?
A 138-005.1.22:(0°7
S A 194-*8-.}9?"?—,._ir: .
Heé 6 trés khang: TN i T
. DA = d
(1.82.3,94 - 1.64)% ' !
343 : :
hm:o,033(8+ - +5+6+8+6).1.22.10 1,28 —25.7 kPa
_ 0,05 S S
| et S tend i oL A 5D | gnaGHl SEE AW did

Tré luc cuc bo trén doannay (7 uﬁl 9(!“ 3van,: Ftﬂnh Ihayhm}
HT) DU BriQ (NN
b 2 8% 0.5+ 3058 41, 8)_13kpa
""5.'ﬂf_1t.‘§pcf1a Bt~ dda nédey oy gadh el b aEue o R Eo e !y 947
H=3Sh=89+L6d'+257+ 132 49KPy= 49 i cotnude '
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it - /0 Theo bang 10- 6 1a chqn bcfm ¢4 nang sudt bang hoéc I6n hUn

ap I6n hon 49 kPa.

Chon bom 1,5K-6b (1,5L- 8:‘19bJ

ML) 1

1t A by 7]

"o0.7 TfNH TOAN BUSNG GNG tj‘KN KHG)NG‘ KHI |l

1

WIA néls o s}

S
Ty dgom et

Trong cac hé lhonglchcu ;hoa ,kh(mg khL va lropg, mQL sQ H;Q a(‘lh pguql
ta sir dung dan quat v6i hé théng phan phéi \a thu héi khéng khi lanh (hinh
57 Trude KHitién Wanh tifh todn ' dudhy 6hg cdn phé‘l V& phide kel tuyen
dudng g din Khofig khi 1én m4t’Bing budng Tanh, sat’ d6 vRist kel so'd6

. 8ng danitheo, phép, chigu truc do. Néu cdn,cé thé v& ca saidd khong gian 6ng
dan khong khi rong buéng lanh, Mang 6ng dén khong khi duge, chia ra
thanh [u’ng doan mat cat cla doan 1a khOng thay déi, luu Iucmg khong khi

111 51

Dién tich mat cit duge x4c dinh theo b;eu lhu
o Tfnl O WOHD HUIT 8.0

BY IR Ialle gaso 191
T [ e

LG

e dienlfchne’ld«endmgﬁnsdin Wiicy Hig 410 ur
V' - luu luong khong khi trong doan ong, m !g. b B

@ - 16¢ do khong khi, m/s.
.1 -uKhi tinh todn chi ti€t cdc doan 6ng' théi khong khi, ddu tien phai xdc
dinh t6¢c do khong khi & cira ra ctia thiét bi phan phai khong khi. Sau dé xdc
- dinh10¢/dg trong ¢ac doan.dng. Tac do khong khi tang timg cdp khi tign dén
vé phia quat. Bang 10-8 gidi thiéu cdc gid tri dinh hudng vé t6¢c do khpqg

khi & cdc miéng théi.

(] [ £2] | 11 LAY A

- Bang 10-8. Toc dg khéng khi ﬂmiqag !}!ﬁ:

r'ztl'/*“:' v iAol e

i piae i f nol 1&g teu)

LIET |

ETECTH /& 17

Ly e A\ u

b il
y KOO 6

12 &b 306

va téc do khbng khi' cung khong thav “d6i. M3i doan' néh gﬂi aa'j' 4 kich
thudc vi ddnh s6 thit we cang nhir 160 Tuog' khi'difqua. " 27

antinh

ol
107) i 109
atub
1A

1601 sonh

ob anadd ol

Vi tri b6 trif mlengjihcii 502 OF Hig nkiéi dd| gitfa' gic Tanh va khdng kEPY 1 T6C da Khohg
vén khu vuc 1am viéc trong phong(doi vai hé thong diéu hoja | khi @, m/s
khong khi); "¢ O0U.001 p 2R1d A
T1;01'|FI khu vure lam viée S 0,5+0,75
Trong khu vuc lam viée 4" % 03 +06
Tréncao2+3m 7 iy DO0.00T & oN 1243
Tréncao2+3m c 10 1,5+2
(L1l L e =
Trén cao tir 3 m trdf 1én R ] 324




Khi tinh todn dudng gid héi, t6c d¢ khong khi & clra vdo mang &ng hiit
lay bang 5 + 7 m/s.

Néu céc dudng 6ng din khong khi 1am tir 16n tdm, 16c do khong khi ¢6
thé 14y tir 8 dén 10 m/s. Trong cdc nhi & sinh hoat, cic dudng 6ng din
khong Khi thudng xay bang gach hoic bétong. D8i véi cdc loai 6ng din nay,
t6c do khong khi giéi han trong khoang tir 3 d€n 7 m/s.

Ti dién tich mat cit F dé dang tinh dugc cic kich thude a, b cha tiét
dién hinh chit nhat hoac duong kinh 4 ciia ti&t dién tron cia &ng dan.

Pudng kinh duge sit dung tinh t6n that 4p suét cho cdc kénh din khéng
khi ¢6 tiét dién chit nhat, khi d6 goi 12 dudng kinh tuong duong.

Kich thuéc tiéu chufn cha dudng 6ng tiét dien chif nhat véi gid tri
dudng kinh twong duong gidi thiéu trong bang 10-9.

10.8 TINH CHON QUAT GI0

Giéng nhw chon bom, khi chon quat gis ciing c4n biét nang sust quat va
cot dp. Cot dp cua quat phai 16n hon toan bo tré khdng dudng 8ng hit va
dudng 6ng ddy clia mang 6ng gi6 cOng vSi tén that 4p sudt dong khi khong
khi dugc théi tit miéng théi vio bubng.

2
H=Yh + -‘3-3’_- (10-12)

Trés khdng clia mang &ng din gbm trd khing do ma sat va trd khdng cuc
bo.
I=hy+ Iy

Tr& khang do ma sét xdc dinh theo biéu thic (10-7) gidéng nhu déi vdi
dudng 6ng nudc. Riéng cdc he s6 tinh todn cho khong khi nhar sau:

Khi Re < 100.000 thi:
0316

A= oiE (10-13)
Khi Re > 100.000 thi:
A =0,0032 +% (10-14)
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_ Néu dudng 6ng duge xay bing cdc vat ligu xay dung cé d¢ nhdm 16n thi
hé s8 A tinh theo biéu thitc (10 13) va (10-14) nhan thém vdi hé so sa.u

X thach czo " S I ]l
-Gach 2.5 o
- Viatritgen tim i 30 -
~ Tén that 4p sua’t cuc bo xdc dinh theo biéu thic (10- 11) H¢ s6 o
khang cuc bd .ﬁlay nhu sau: = z
Guggihatcéchup 1 i
Ong gid thol cé cua chép 2.8 I ;
Miéng hit gn ngang ludng e 05__ :
Miéng ht c6 mép tron - 012 ¢ £
Miéng hut va théi ¢ clra chgp dOng L
miéng hut DRI “ 1,4 I :
miéng lhfn . o S 1.
Miéng hit vi miéng thdl €6 el chép c§ dmh . :_
miéng hut S | ¢ 5
miéng thdi Sy R e ‘
Cat lugn 90° o %
Ciit thang 90° S
Ciit 90° gém hai doan thing 45°
Thét tiét dién déu theo dudmg kinh
Thtdétdindéunhohonhailin ' 02 1%
Thac ti&t dién dot ngot i 4 ! ,,
_ Tang tiét dien dot ngot —

Miéng théi ty do tir kénh din
~.Chac ba géc 90" trén dugng day

trén kénh chinh .- - Lo
trén dudng nhéth D 7 S

Chac ba géc 90° trén dudng hit
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trén kénh chinh 0,7
trén dutng nhanh

Chac ba géc 45" trén dudng ddy

. rén kénh chmh 0_ _
A Iren\éﬁn’;ﬁ)g nhanh B ;\‘l 05
o Chacba g6c45° trén du‘tmg hut L T
.trénkenhchmh N 1
b [ren dmmg nhanh - . 07 U

Nang suﬁt quat cod Ihé xac d;nh theo hal cach .

- Theo bOl 56 tuﬁn hoan clia thé tlch khﬁng khl yeu cdu, nghla la trong

m0t don vi thoi gian, quat thay dfn thé uch khOng khl cua buéng duoc bao
nhtéu ln. S L .

- Theo luong nhiét vé, ltrcmg dm céfn tha,l ra khm bucmg (xem phan
hugng dan thlct ké hé Ih()ng dléu hoa khf)ng khi). '

Tir nhirag s6 lléu -d6 ta c6 thé xdc dinh duge nang sual yeu du {za cot dp
caa qu:;t Tir'cac dac tinh di biétcs thé chon dugc quat va xdc-dinh duorc cdc
dic tinh khic cua quat: Béng t0-10 gidi thi¢u thong s§ kj thuat cila quat li
tamn, ki hieu 114- 70 dwoc dén d6hg tryc tlép bahg déng co di¢n. Bang 10-17
gidi thiéu dac tinh ky Ihual ciia quat hudng truc ki hiéu ML COng sudt dOng

co yeu. ‘cdu ,cua c[uat xéc d;nh gmng mhu. cua bom, theo bléu [huc (10 -2} va
(16-3). L .

o



Bdng 10-10. Thong s ky thudt cia quat Iy tam ky hiéu 1{4-70
(Cot dp: 1 mm cét meic bang 10 Pa)

N° Toc do Niang suét Cot dp Hieu suat
guat vg/s vg/ph m'fs m'/h Pa mm H,0 %
212 24 1440 0,15 540 218 22 75
2112 24 1440 0,25 900 167 17 75
4 16 960 0,25 900 246 25 65
3 24 1440 0,25 900 314 32 73
212 45 2700 0,25 900 837 85 70
3 24 1440 0.50 1800 167 17 60
4 16 960 0,50 1800 236 24 78
5 16 960 0,50 £800 373 38 65
5 16 960 0,50 1800 373 38 65
4 24 1440 0,50 1800 568 58 72
4 16 360 0,75 2700 177 28 72
5 16 960 0.75 2700 373 38 73
4 24 1440 0,75 2700 491 50 78
5 16 960 1,00 3600 373 38 78
6 16 960 1,00 3600 510 52 65
5 16 960 1.50 5400 246 .25 70
6" 16 960 1,50 5400 540 55 75
6 24 1440 1.50 5400 1080 110 70
8 12 720 2,00 7200 540 55 7
7 16 960 2,00 7200 735 75 75
10 12 720 3,00 11000 785 80 60
8 16 960 3.00 11000 981 100 72
8 12 720 4.00 14500 442 45 76
10 12 720 4,00 14500 835 85 72
8 16 960 4,00 14500 981 100 72
8 12 720 5,00 18000 294 30 60
10 12 720 5,00 18000 785 80 75
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Bdng 10-11. Ddc tinh cila mot 50 quat hudng truc ki hiéu MI{

(Cot dp: 1mm cét nuce ldy bang 10 Pa)

N® quat

Toc do

Ning suit

Cotdp Higu suat
M1 vg/fs vg/ph m/s m’/h Pa mm H,0 7 %
4 24 1440 0,50 1800 39 6,0 37
6 16 260 0,50 1800 88 9.0 35
5 16 260 0,75 2700 51 3.2 45
6 16 260 0,75 2700 78 3,0 47
3 24 1440 0,75 2700 137 14.0 35
6 24 1440 0,75 2700 196 20,0 35
4 45 2700 0,75 2700 196 20,0 35
5 16 260 1,00 3600 a5 3.6 55
6 16 260 1.00 3600 59 6,0 55
5 24 1440 1,00 3600 118 12,0 47
6 24 1440 1,00 3600 178 18,0 47
4 45 2700 1,00 3600 246 25,0 a5
5 24 1440 1,50 3400 98 10,0 52
6 24 1440 1,50 5400 157 16,0 54
7 16 960 2,00 7200 98 10,0 50
7 24 1440 2,00 7200 246 250 30
7 16 960 3,00 11000 69 7,0 56
11 12 720 3,00 11000 118 12,0 35
7 24 14440 3,00 i 1900 246 25,0 40
3 16 960 4,00 14500 108 11,0 53
7 24 1440 4,00 14500 246 25,0 30
8 24 1440 4,00 14500 344 350 30
il 12 720 5,00 18000 118 - 120 30
Lo 16 260 5,00 18000 196 20,0 30
8 24 1440 5,00 18000 344 35,0 40
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Bang hai bao hoa R12

Phu luc 1

Nhiét d9
e

Ap suat
“tuyét'dai,

Thé tigh xigng: .,

i ')"._}'_; .En‘aﬂpl S

. Entropi

B
-léng v,

~hoi vy,

Jong k',

“hoi A7
KIkg

Tlong s

KkeK

] , h(l)"l’ s ”,._f_

kakg{K,

T

EE

. (4)

(8)

“5()
8
46

364

0.039
0.043
0:048
0.053
0.058
0.064
0.071
0.077

0.092
(.101
0.110
0.119

0.129

0.140
0.151
0.163

0176

0190

0.204

0.220
0.236 -

0.253

065
0.65
.65
0.65
0.66
0.66
0.66
0.66
0.67
0.67
0.67
0.67
0.67
068
.68
0.69
.69
- 069,
0.69
0.70
0.0
0.70
0.71

0:383
0.348
0.317
0.289
0.264
0242
0,222
0.204

| 0173
| 0180
0147
0.137
(127
EL11T

'UJQZ

.| ‘uies

FO088

fy;

0.067

0.109

0082

0,072

335
456
358
360
362
363
365
367

370
372
374
375
378
380
"R
383
3%s
387
389
391
392
394

529
530
531
532
533
534
535
535

536

537
538
339
540

541
542
543
344

544, |

546
_' 547
548
548

549

382
IH2
3.83
3.84
3.85
386
3.86
3,87
388
389
3,89
3.90
391
3.92
392
3.93
3.94
394
3.95
3.96
397
3.97
3.98

4.60
4.60
4.59
459
459 "
459
458
458 .
458
4.5%
458 .
457
457
457 -
4.57
457
457

457
456
456
456
456

4.56



Tiép phu huc 1

(2)

(3

{4)

(5)

{7)

(8)

a7
0.40- .

0.271

0289 |
5.0.309

0.33.
.. 035

0.42
0.45
0.48
031
0.54
0.57
0.60
0,63
0.67
0.70
0:74
0.78
0.82
0.87
0.91
0.96
1.00
1.06
1.11
1.16
121

L 872
o7t
0.73 —4

0.71

071 |
O.?z-ij:-i .

072

0.73

0.74

074
0.75
075
Q75
0,76

0,76

.77
0.77
0.7
0.78
6.78
079
099
0.80
0,80
0.81
0.81
082
0.83

B

0.039
007
0.035
0,033
0.031

S RN LTS EE
0059 |
10.056
-0.052
Q049 |
0.044-: |

004 |

0:029
0:028 |
0026
0.025 -

0.024
0:023
0.021
0.020

| 0019

0.018
0.018

0.017 .

0.016

0.015 -
0014

398

s
. 404
406
- 408
ato
411

413

L 415
419
- 421
423
- 428
027

429

" 431
433
435
437
439
441
.48
445
- 447
. 449

561
- 562
1562
1563
‘864
. 565
1565
' 566
567
1568
568
569
570
Ed
571
5P

3.99

399 1.
4.00
. 401
401 |
402 -
:_;4'_03__
403
404
4.05

4.05

4.06

407

. 4.07

#.08

4.00

4,10
417
o
4112

413

3,13

4.13
4,14
4.15

4l

4.56
4.56,

4 4.56.

4.56
4.56

g5
455 ..

455
4'ss
4.55

4.55

4.55
455
4.55
4.55
4.55
4.55
455
455
4.55
455
455
455
4.54
4.54
4.54
4.54
4.54
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Bang hdi bao hoa R22

Phu luc 2

Nhigt do | Ap suat Thé tich rigng Entanpi Entropi
°C myétdéi, | ongv, | hoiv”, | léngh’, [ hoih”, | longs’ hoi s,
MPa kg m¥kg | Kikg | kikg | kikgK | kikgK

(1) (2) (3) 4 (5) 6) (7 (&)
-G0 0.040 0.68 0.537 332 578 3.72 4.87
-38 0.042 0.69 0.483 335 579 373 4.87
-56 0.047 0.69 0.436 337 580 374 4.86
-34 0.052 0.69 0.394 339 581 3.75 4.86
-52 0.058 0.69 0.356 341 582 3.76 4.85
-50 0.065 0.70 0.323 ‘343 583 3.77 4.84
-48 0.071 0.70 0.294 345 584 378 4.84
-46 0.079 0.70 0.268 347 585 3.79 4.83
-44 0.087 .70 0.244 350 586 3.80 4.83
-42 0.096 0.71 0.223 352 586 3.81 4.82
-40 0.105 0.71 0.205 354 587 3.82 4,82
-38 G116 0.71 0.188 356 588 3.82 4.82
-36 0.127 0.71 0.172 358 589 3.84 4.81
-34 0.138 0.72 0.159 361 590 3.85 4.81
-32 0.151 0.72 0.146 363 591 3.86 4.80
-30 0.164 0.72 0.135 365 | 592 387 4.80
-28 0.179 0.73 0.125 367 593 3.88 4.79
-26 0.194 0.73 0.115 370 594 388 479
-24 0.210 0.73 0.107 372 594 389 4,79
-22 0.228 0.74 0.099 374 595 390 4,78
-20 0.246 0.74 0.092 376 556 391 4,78
-18 0.265 0.74 0.085 379 597 3.92 4.78
-16 0.286 0.75 0.080 381 598 393 4.17
-14 0.308 0.75 0.075 384 569 394 4,77
-12 0.331 0.75 0.070 386 600 3.95 477
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Tiép phu fuc 2

(N (2) 3) (4) (5) (6) (7 (8)
-10 0.356 0.76 0.065 388 600 3.96 4.76
-8 0.381 0.76 0.061 391 601 3.97 4.76
-6 0.408 0.77 0.057 393 602 3.974 4.756
-4 0.473 0.77 0.053 395 603 3.983 4.753
-2 0.467 0.77 0.050 398 603 3.99] 4.750
0 0.499 0.78 0.047 400 604 4.000 4,748
2 0.532 0.78 0.044 402 605 4.009 4.745
4 0.567 0.79 0.041 405 606 4017 4.742
6 0.603 0.79 0.039 407 606 4026 4.739
8 0.641 0.79 0.037 410 607 4,034 4.737
10 0.681 0.80 0.035 412 608 4043 4.734
12 0.723 0.80 0.033 414 608 4,051 4.731
14 0.767 0.81 0.031 417 609 4.059 4.729
16 0.812 0.81 0.030 419 610 4.068 4726
18 0.860 0.82 0.027 422 610 4.076 4.724
20 0.910 0.82 0.026 424 611 4.084 4,721
22 0.961 0.83 0.025 427 612 4,093 4719
24 1.015 083 0.023 429 612 4.100 4716
26 1.071 0.84 0.022 432 613 4.109 4714
28 1.130 0.85 0.022 434 613 4.117 4.712
30 1.190 0.85 0.020 437 614 4.126 4.710
32 1.253 0.86 0.019 439 614 4.134 4,707
34 1.319 0.86 0.018 442 615 4.142 4.704
36 1.387 0.87 0.017 444 615 4.150 4.702
38 1.457 0.87 0.016 447 615 4,158 4.699
40 1.530 0.88 0.015 450 616 4.166 4,697
42 1.606 0.89 0.014 452 616 4.174 4.694
44 1.685 0.90 0.014 455 616 4.183 4.692
46 1.766 0.91 0.013 457 617 4.191 4.689
48 L.851 0.91 0.012 460 617 4.199 4,687
50 1,938 0.92 0.012 463 617 4.207 4.684
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Phuduc3

Nhié_llc_!@ Ap suat Thé tich riéng ;';-._.-.Ent'anpi-.:- 1 :._.{.-Entfopi :

8¢ | yerdsi, | lmgw, | heivt, | Wngh | hoih”, | lengsn. | hois”,
i ' g i g :

MPa | ikg | m'keg | Kkikg | kikg | kkeK | kIkgK

R R R R D

50 [ 203 | 178 | oosa | SO | Triz | 499 8.25
A8 [ 493 177 0067 | 650 | 1712 4196 | 827
46 ¢ 183 ] 176 | 0071 | 7639 | 1712 | 492 | 829
44 .. L 175 0075 | #1629 | 4712 | 489 | 831
42 [ 164y 174 1 0079 | (618 o 4711 | 486 | 833
A0 1 as6 173 0083 | 6p9 | 171t | 483 | 835
397 | 15t | 172 0086 | 604 | 1711 | 482 | 836
387 | 147 172 | 0088 [ ‘599 | 1710 | 480 | 837
A7 143 oty | 6691 | U593 | 710 | 49 | 8ag
36 | k39 | 171 | 0.093 i 588 | 1709 | 497 | 839
35. [ 135 | t20 | 0096 | 583 | 1709 | 473 840
34 k31 L L0 0099 | (579 4 1708 1 474 8.41
33 127 | 169 | o101 574 | 1708 472 | 842
327 ) 124 169 . 0104 | 569 | 1707 | 471 | 843
A 2t | e8| oro8 | -s64 | 1707 | 469 | 845
q00 [ ra7 e8| Oi11 | s600 | 1706 | 468 | 846
29 . 113 | 168 | o114 | 555 | 1706 | 466 | 847
28 1 L1043 167 ] 0447 1 .55k 1705 | 464 | 848
27 ¢ k07 ] 167 | 0421 | -546. | 1705 463 | 849
26 | 103 166 | 025 | 541 | 1704 | 461 | 850
25 | 100 | 166 | 0128 | 536 | 1704 | 4.60 8.51
24 | 097 | 165 | 0132 | 531 | 1703 | 458 | g5
23 - 094 | 165 | 013 | 826 | 1702 | 456 | 853
221 09k 165 (.14l 522 0 1702 0 455 8.55
2k 088 | 164 . 0145 51T . 1701 45% 0 856
200 . 085 L4 1 0149 0 5K20 1 1700 T 452 1 857
18 -, 080 163 1 0059 - 502 1699 | 448 . 859
6 078 1.62 0.169 492 1697 445 8.61
14 0.71 1.62 0.181 483 1696 4.42 8.64
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Tiép phu Iue 3

(1) (2) (3) (4) (5} (6) (7 (8)
12 0.66 1.61 0.193 474 1694 4.39 8.66
10 0.62 1.60 0.206 4635 1692 4.35 8.69
8 0.57 1.59 0,220 155 1689 4,32 8.71
6 0.54 1.59 0.235 446 1687 4.28 8.74
4 0.50 1.58 0.252 437 1685 4.25 8.76
2 0.46 1.57 0.270 428 1683 4.22 8.79
0 (.43 1.57 0.290 419 1682 4.19 8.81
-2 0.40 1.56 0.311 409 1680 4.15 8.84
-4 0.37 1.55 0.334 400 1678 4.12 8.87
-6 0.34 1.35 0.360 392 1675 4.09 8.89
-8 0.31 1.534 0.388 382 1673 4.05 8.92

-10 0.29 1.53 0.419 372 1671 4.02 8.95

-11 0.28 1.53 - 0.43 367 1669 4.00 3.96

-12 0.27 1.53 0.452 362 1668 3.98 8.98

-13 0.26 1.52 0.470 358 1667 3.96 .99

-14 0.25 1.52 0.49 354 1666 3.95 9.01

-15 0,24 1.52 0.51 350 1664 393 9.02

-16 0.23 1.52 .33 345 1663 3.91 9.04

-17 0.22 1.51 0.55 340 1662 3.89 9.05

-18 0.21 1.51 0.57 336 1660 3.88 9.07

-19 0.20 1.51 0.60 331 1658 380 9.08

-20 0.19 1.50 0.62 327 1657 384 9.10

=22 0.17 1.50 0.68 318 1654 381 8.13

-24 0.16 1.49 0.74 3.08 1651 3.77 9.16

-20 0.14 1.49 0.81 300 1648 373 9.19

-28 0.13 1.48 0.88 290 16435 370 922

-30 0.12 1.48 0.96 282 1642 3.60 9.26

-32 0.11 1.47 1.06 2,73 1640 3.62 2.29

-34 0.098 1.46 1.16 264 1636 3.59 0.33

-36 0.088 1.46 .28 253 1633 3.55 9.36

-38 0.080 1.45 1.41 246 1630 351 9.40

-40 0.072 1.435 1.55 237 1626 3.47 9.44

-42 0.065 1.44 1.72 228 1623 3.43 9.47

-44 0.058 1.44 1.90 219 ~ 1620 3.40 9.51

-46 0.052 1.43 2.11 210 1617 3.36 9.53

-48 0.046 1.43 2.35 202 1613 332 9.59

-50 0.041 1.42 2,63 193 1610 3.28 9.63
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Phuluc 7a

Dan ngung kiéu FNH, quat théi ngang cla Hang Gao Xiang Trung quéec

Théng s& chi yéu Théng s6 quat dién . .
A8 | Dien | oy |oumg| oM | SO0 Sion’ |
Chun s Suat vl & : ugng | suat o & &
S B A R L
W m N |omm| nh W v Omm | @mm
FNH-1.1/4 1132 4.0 1 250 910 60 220 10 10
FNH-2.5/8 2465 8.0 2 250 1820 160 220 10 10
TG lanh | FNH-2.8/10 2810 10.0 2 250 1820 160 220 16 12
FNH-4.8/16.4 4756 16.4 2 300 3060 160 220 16 12
FNH-6.4/21.8 6380 21.8 2 300 3080 160 220 16 12
FNH-1.8/6 1800 6.0 1 250 910 75 220 10 10
FNH-0.6/2 581 20 1 200 430 35 220 10 10
FNH-1.0/3.4 o988 3.4 1 200 430 35 220 10 10
FNH-12/40 | 988 | 4.0 1 | 200 | 430 | 35 | 220 | 10 | 10
FNH-1.3/.4 1279 4.4 250 g10 60 220 10 10
FNH-1.5/5.2 1512 52 300 1530 75 220 10 10
FNMH-2.0/7 2035 7.0 300 1530 75 220 16 12
FNH-2.3/8 2326 8.0 350 1800 20 220 16 12

IFNH-3.5(12 | 3488 | 12.0
FNH-4.4/15 | 4380 | 15.0
FNH-5.2/18 | 5233 | 18.0
FNH-6.4/22A | 6395 | 220
FNH-6.4/22B | 6395 | 22.0
FNH-8.1/28 | 8139 | 28,0
FNH-9.6/33 | 9593 | 33.0
'FNH-12.3/41 | 12300 | 41.0
'FNH-14.7/49 | 14700 | 49.0
FNH-17/60 | 17400 | 60
FNH-20/70 | 20300 | 70
FNH-23/80 | 23200 | 80
FNH-25/85 | 24650 | 85
FNH-27/93 | 26970 | 93
FNH-28/100 | 29000 | 100
FNH-17/60 | 17400 | 60
FNH-20/100 | 29000 | 100

350 | 1800 | 120 |220380| 16 | 12
350 | 1800 | 120 |220/380| 16 | 12
400 | 3000 | 120 |220/380| 16 | 12
400 | 3000 | 120 |220380| 16 | 12
350 | 2x1800 | 2x120 | 220/380 16 | 12 |
350 | 2x1800 |2x120| 380 | 18 | 18
400 | 2x1800 | 2x120| 380 | 19 | 16
400 | 2x3000 | 2x120] 380 | 19 | 16
400 | 2x3000 |2x120] 380 | 19 | 16
4x350 | 2x3000 | 4x120] 380 | 22 | 16
4x400 | 4x1800 |ax120| 380 | 22 | 16
4x400 | 4x3000 | 4x120| 380 | 25 | 16
4x400 | 4x3000 | 4x120| 380 | 25 | 19
4x400 | 4x3000 | 4x120| 380 | 25 | 19
4x400 | 4x3000 | 4x120| 380 | 25 | 19
2x450 | 2x4500 | 2x180| 380 | 22 | 16
4x400 | 4x3000 | 4x120] 380 | 25 | 19

Budng
lanh

alnlalalalalalBipi MMl =a == -
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Phu tue 76

Cac théng s6 kich thudc dan ngumg FNH theo phu luc 7a

o Quat gio Gngddng. Das Rirg Cao |Kichthssclipdat | Kichthuocongravao  2ihtuscti vigl
ES 36 lugng; S8 hang - -
‘= Kyhisu g¢ B njeipiel 2 8 Ak on P oM
2 o R I N
PN Tim run hm Fmn mn mm;
PNH:14 [1x250] ax5 [360 120|305 [350] 80 | 6 |16%10]16x10[250) 24 |140] 180
FNH-258  |2X250{ 3X5 |750 120|785|740) 80 | 6 |16X10[16X10|250 | 24 [140 | 20 |350
S |FNH-2810 |2X250| 3X5 |850(120{885 840180 | 8 |16X10[16X10|250] 24 [140| 145
P | FNH-4.8//16.4 |2X300| 4X6 |7551195{335|770{155| 8 | 16 | 12 |200{ 25 {167 | 198|360
FNH-6.4121.8 |2X30Q| 4X6 (995195 |335[1010{155| 8 | 16 | 12 |200] 25 [167 250 {480
FNH-.8/6  |1X250| 4X5 |425140 |460{540| 80 | 6 |16X10{16X10(250] 24 [140 2125
FNH-0.62  |1X200] 2Xx4 (280120230 [270] 90 | 6 {16X10[16X10{200] 24 [115{ 140
FNH-1.0/3.4  |1X200| 3X4 |250 (1201230240 90 | 6 |16X1016X10|200| 24 [ 115 125
FNH-12/4.0 |1X200|3X4.5 [300 |120 255 200 90 | 6 |16X10|16X10|225| 24 [128 ] 150
FNH-1.34.4 |1X250| 3X5 |325120(280 {290 | 90 | 6 |16X10]16X10|250| 24 [140 | 150
FNH-1.55.2 [1X300| 3X6 [370 130|330 [370|105| 6 [16X10|16X10|2%0| 25 {165 185
FNH-2077  [1X300| 4X6 {370 150|330 (370 |140| 8 | 12 | 12 [200(25 |165| 225
FNH-23/8  [1X350| 3X8 1450 180430 (445 140| 8 |16X10[16X10{390| 25 |215 | 225
FNH-3.512 |1X350| 4X8 |430(180(4301425(140| 8 | 16 [ 12 [330] 50 [215} 215
FNH4.415 |1X350| 4XS |480(180(480(475,140{ 8 | 16 | 12 |[380]50 [240} 240
. LFNH-52118  |1X400| 4X10 [520 (1801530520 (140 10 | 16 | 12 [430 50 |265 260
5 | FNH641224 [1X400] 5X10 |5201200 /530 520160} 10 | 16 | 12 [430(50 |250| 260
‘5 |FNH-6.4/228 [2X350| 4X8 [800(180 430 800|140|10 | 16 | 12 [330]50 |[215] 210 [380
© TFNHB.1728 |2X350| 4x9 |ss0]180]450[880 (40|10 | 19 | 16 [380|50 |240] 20 |ado
FNH-9.6/33  [2X400| 4X10 930180 (530930 [155[ 10 | 19 [ 16 [430{ 50 |265] 240 g0
FNHA241  2X400| 5X10 930 200530930140} 10 | 19 [ 16 [430| 50 {265 240 |4s0
FNH-14/43  |2X400| 5X12 {930 (200|630 {930{160| 10 | 19 | 16 |530] 50 |315] 240 [480
FNH-AT/60  |4X350| 4X18 |880[160[930 /660160 [ 10 | 19 [ 16 [400{50 [240| 220 [ad0
FNH-20/7G  14X400 | 4X20 |930 [1801030{930 | 140 10 | 22 | 16 [500( 50 (260 240 |ag0
FNH-23/80  ]4X400| 5X18 |930(200(930|930 140/ 10 | 22 | 16 [400{50 |240] 220 {440
FNH-25/85  |4X400| 5X20 {930(200[1030(930 [160| 10 | 22 [ 16 |500] 50 |260] 240480
FNH-27/83  [4X400]| 5x22 930 |200(1130/930 160 10 | 25 [ 19 |560| 50 |260 240|480
FAH-29/100 |4X400| 6X20 930 |220/1030/930 {180 10 | 25 [ 19 [500| 50 [260 | 240 |4g0
FNH-17/60  |2X450 552 (1170{200{630 |1170[160| 10 | 19 [ 16 |530] 50 [a15] 255|580
FNH-26/100 |4X4001 5X24 1930 [20011230/930|160] 10 | 25 [ 19 Isa0| 50 [315] 240 ]4s0
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Phu luc 7¢

Hinh dang, kich thuéc dan ngung FHN (theo phu luc 7a va 7b)
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Phuluc 8

Dan ngung may lanh céng nghiép kiéu FNV
(Dan bé tri hinh chir V, gia vao 2 bén va théi 1én phia trén)

Kiu Nang sué i [ e proid By
g Ky hidu r_1lh|ét thai Ldr:_o S8 3;‘;‘“@ F";::g bﬁ:-g Qién tnghat | dg Gh.'
danh nghia nh:et lrang o go sudt | &p véo: |Kagra chy
» w m | b0 | @mm| ma | w | v |@mm | @mm
75| FNV-16.2/56 | 16200 | 56 | 2 | 400 [2x4000[2250| 380 | 22 | 16
10 | FNV-21/72 21000 | 72 | 2 | 400 |2x4000] 2x250| 380 | 22 | 16 |
12 | FNV-252187 | 25230 | 87 | 2 | 450 |2x5000{2x250 380 | 22 | 16
15 | FNV-31/106 | 30740 | 108 | 2 | 500 |2x7000|2x370| 380 | 22 | 16 |
20 | FNV-37.71130 | 37700 | 130 | 2 | 500 |2x7000| 2x370 380 | 22 | 16
25 | FNV-45/155 | 44950 | 155 | 2 | 600 |2x9000| 2x550) 380 | 25 | 19
30 | FNv-536/185 | 53650 | 185 | 2 | 600 |2x9000|2xs50| 380 | 25 | 19
N i
Ky higu Kizh thude bén ngoai Kich thude iap dat
Mode! A B c D E
FNV-16.2/56 1150 620 650 | 1090 520
FNV-21/72 1400 620 650 1340 520
FNV-25.2/87 1450 740 720 1390 640
FNV-31/106 1450 850 760 1390 750
FNV-37.7/130 1600 850 760 1540 750
FNV-45/155 1750 950 900 1690 | 80
FNV-53.6/185 1800 | 950 950 1740 850

4 1

T Hemggo Hrtng gio {p
f
I
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Phu luc 9a

Dan bay hdi treo tran kigu hut gié kiéu Au - My
do hiing Gao Xiang Trung quéc san xuat

ngi hsg.ft i noh h}g#g KhoangDung ﬁch'mng kint Sng néi Théng &8 quat gis | 8lan tré suol
I Tac 3 y L - - Y T
Ky hidu Attt {ws | go héi | &ng vaa I ra 5 leong Cung kink 200 SUEL NI B rgudn din ohng sLE

W | m [mih [ m | om® | amm | be lemm| wmz | W] A ] vee | W

Buéc cénh kigu nhigt 8 cao: 4.5 mm (ahi#t 43 budng dén 9°C)

GX-HE301-150 | 284 |[135| 1es0 b o | 23 | 12 22 | 1 | 300 |230400550 | 85 | 0.17{ 22050 | 1.03
GX-HE252.200 | 390 186 | 2000] 8 | 32 | 2 22 | z | 250 |230400/50 |2x70| 0.33[ 220050 [ 143
GX-HE302-300 | 490 |23a| 3700 | 9| a0 | 12 22 | z | 300 |200400i50 | 130 | 0.34| 22050 [ 182
GXHE02400 | 710 {3ar{amo] 9] 57 | w2 28 | 2 | 300 |230-a00505 130 | 0.34| 220050 [273
GX-HE03-500 | 1030 |4s0| 3550 | 11| a3 | 15 28 | 3 | 300 |230-a00/50[ 195 | 0.51] 220050 [a02
GX+E402-750 | 12.30 670 aaro | 15[ 164 | 15 35 | 2z | 400 |230400/0( 300 | 11| 22050 [2.84
GX-HE403-1000 | 18.00 [98.2 | 12708 | 15 | 208 | 22 42 | 2 | 400 | 20040050 | 450 | .65 22050 | 4.84
GXHE403-1500 | 240 |31 | 12708 15 | 313 | 22 4z | 3 | 400 | 230400i50| 450 | 185| 22050 |s6.56
GX-HE4D4-2000 | 28.10 [1538| 16040 [ 18 | 369 | 22 4z | 8 | aoc |z30-400:50| 600 | 22 | 220 |7.28
Bude ednh kidu nhigt 4 trung binh: 8,0 mm {nhigt 89 budng dén - 10%g)

GXME01-150 | 170 {64 | 850 [ 9 | 18 [ 42 72 | 1§ 300 12304000 65 | 07| 2zoes0 | 160
GX-ME2S2-200 | 281 | 139 |2xe000) & | 32 | 2 22 | 2 | 250 |230-40050 [2x70| 0331 220050 |222
GX-ME32-300 | 354 |175| 3700 | 8 | 40 | 12 22 | 2 | 200 [230-400r50 | 130 | 0.34| 22050 [3.13
GXME302400 | 500 |253) 3700 | o | 57 | 12 28 | 2 | 300 |230-40050 | 130 | 034 22050 |28
GXME303-500 | 622 [208] 5550 | 11| 70 | 15 20 | 3 1 300 |230-400i50 | 185 | 0.51| 22050 | ata
GX-ME402750 | 753 |s02| a4v0 | 15| 163 | 15 36 | 2 | 400 | 230-400i50 | 300 | 1.1 | 220050 |a54
GX-ME403-1000 | 111 [738| 12708 | 15| 238 | 22 42 | 2 | 400 | 25040050450 | 185 z2me0 {554
GX-ME403-1500 | 147 |979| 12708 | 15 | 313 | 22 42 | 3 | 400 | 230-400/50 | 450 | 1.85] 22050 | 7.88
GX-ME404.2000 | 17.30 (1363 16540 ] 18 | 369 | 22 42 | 4 | 400 | 23040000800 | 22 ) 22050 948
Budc cénh kidu nhigt g3 thép : 9,0 mm {nhigt d5 budng din -20%¢)

GXAE252.200 | 152 | @2 |2xeen| 6 | 32 | w2 2 | 2 | z50 |230400s50 |2x70) 03| 220050 |23
GXi€302-300 | 193 |17 | 3700 ) 9 | a0 | 12 2 | 2 | 200 |23040020] 130 [ 0.34| 22050 |273
GXAEW2400 | 277 |168) 3700 ; 8 | 57 | 12 28 | 2 | 300 |230s0as0{ 130 | 034| 220m0 |ags
GXLE303-500 | 41 [248] 5656 1 | 83 | 15 20 | 3 | 300 {2390-400v50 | 195 | 053 220/50 |[4.84
GXAE402-750 | 450 |4 8470 | 15 | u 15 35 | 2 ! 400 {23040050( 300 | 11| 220050 (6.04
GXLE403-1000 | 680 {458 12708| 15| 184 | = 42 | 3 | 400 23040050 | 450 | 165] popumg | 784
GXLE403-1500 | 820 (573 |1z705| 15 20 | 22 42 | 2 | 400 | 23040050 | 450 | 1.86| gyqmq | 996
GXLE404-2000 | 133 [927| 16%d0] 18 | 324 | 22 4z | 4 | 400 | 23040050 | 800 | 2.2 | pagmo | 146
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Kich thudc dan bay hoi GX theo phu luc 9a

Phu luc 95

38 vong .
Ky hiu déy 6ng Kich thude ngoat (mm) 3::
SXW H o B | o [ e JT e Jr ] a w
Bude canh kiéu nhiét 43 cao: 45 mm
GX-HE3D1-150 €X6 425 800 415 400 510 ! 145 35 300
GX-HE252-200 5X5 aro 100 415 400 810 : 145 36 250
GX-HE3(2-300 SXE 425 1300 415 400 1010 ! 145 35 300
GX-AHE302-400 6XB 425 1500 415 400 1210 ¢ 145 3% 300
GX-HE303-500 6X6 425 1800 415 00 1610 { 145 5 300
GX-HE402-750 EX5 560 1900 505 450 1550 { 175 65 400
GX-HE4D3-1002 |  BXS 60 2600 505 450 2250 ! 175 85 400
GX-HE403-1500 |  BXS 560 2600 565 520 2250 : 175 85 400
GX-HE4D4-2000 | 7X5 560 l 3350 586 520 3010 1486 175 65 400
Butde eAnh kidu nhist ¢ trung binh : 6,0 mm
OXME301-150 |  5x6 425 800 4“5 400 510 ' 145 35 300
GX-ME252-200 5X5 kLY 1100 415 400 810 ! 145 65 250
}Euﬁaomm 5X6 425 1300 415 400 1010 ! 145 s 300
GX-ME3Z-400 6X8 425 1500 415 400 1210 t 145 as 300
GX-MEMI-500 6X6 425 1800 415 400 1510 ¢ 145 35 30k
GX-ME40Z-750 6X5 560 1900 505 460 1550 " 175 65 400
GX-ME403-1000 6X5 5680 2500 504 460 2250 f 175 b5 400
GX-ME403- 1500 8X5 560 2600 585 460 2250 f 175 65 ADU
GX-MEA04-2000 TAS 560 3360 565 B2Q 3010 1485 175 5] L]
Budc cénh kidu nhidt d§ thip: 9,0 mm
GX-LE252-200 5X5 J70 1100 415 400 B10 f 145 65 SF
GX-LE302-300 5X6E 425 1300 415 400 1010 ) 145 a5 300
GX-LE3D2-400 BX6 425 1500 415 400 1210 f 145 35 300
GX-LE303-500 BXE 425 1800 415 400 1510 H 145 35 400
GXALE402-750 4%5 560 1900 505 460 1550 ¥ 175 L] ADQ
GX-LE403-1000 |  #X5 560 2660 505 460 2250 ¢ s s 400
GX-LEA03- 1500 5x5 580 2600 505 460 2250 f 175 BS 400
GX-LE4C4-2000 |  6XS$ 560 3360 565 520 010 | 1485 | 175 85 400

381



Phi lue ¢

Hinh dang va kich thudc dan bay hgi GX
(theo phu luc 9a va 9b)

- Thuyét minh ky higu
| - et _m? £ GX-HE 301150
ilocer P RO é LS ."‘" — = — Loc-ng sual dcngm
' T G- E ' [ may nén di kem 1,5 HP
Y I (o} , 7 . 56 quat gid (1 chigc)
‘ ) _ dutng kinh quat (> 300 mm)
i g P v dong co quat EBM cua Duc
av—-;;;"' — L13 pham vi nhiét do H caa. M trung binh
L thap
— dan (anh da Gao Xiang san xudt
B
o I
— WJ. E
2Rl e ||
¢
G
315

3

|

H2S

e e

o [ o
AT AT




Uhu luc 0a

T6 ngung tu véi may nén kin TECUMSEH
ding cho nhiét dd trung binh va thap (kiéu hat gié)

iy Ning suit lanh danh nghia QOVWVTID%
Ky higu Sl W Iumz )
dngen | #E Nhit dd bay hai °C 1 13 | oo | Kyi
s ¥t dy S0 Hzls He o
R12 -25|-20(-15|-10| -5 | 0 |+7.5 15 )
cacatzF iR | we | ses | | [ 363]421] 501[5% M0 | FNH-102
CAE4440AHR | 13 | 1205 431 | 530 | 648 | 765 410 | FNH-1034
CAE4486AHR | 716 | 16 565 | 720 | 8881069 800 | FNH-104
CAJTA 4461 AHR | 172 183 | 447 | 575 | 730 | 887 | 1060]1248 + | 800 | FNH-1044
CAVTAS 4402 AR | 34 | 2595 | 88| 780 | 989 | 1224] 14911761 | 1130 | FNH-1082
CAITAJ st AHR | 1 | 327 | 772 | 1042] 1316] 1620] 1917|2225 . | 980 | FNH-1070
CAHTAH 4518 AHR 1172 | 532 1355( 2326 | 2880/4462 o |+ | 2300 | FNH-1080
R2 | 25/ 20(-15}-10] -5 | 0 |+7.5[15 B
AEZ3440EHR 113 | 75 444 | 548 | 668 | 788 | J 800 | FNH-1034
AEZOMOTMHR | 113 | 755 [204 | 364 | 444 |548 | 668 | 788 800 | FNH-1034
CAEWBOTMHR | 12 - 13 |410|520 | 653 808 | o7 | 161 800 | FNH-1044
CAUTAJMBITMHR] 58 | 152 |576 | 746 | 946 1155 | 1304 | 1622 . | 1130 | Pneet0s2
CAITAIGSIOTMAR] 1 | 183 | 711 [ 007 | 1128[1374 [ 1883 ] 1ges 980 | FNH-1070
CAITAJGS1ITMHR] 1-18 | 262|806 |1050[1348]1666 |2013 | 2370 980 | FNH-1070
FHTFHAS24FHR | 2 | 433 2314(7610 | 3536 | 4200 2300 | FNH-115
FHTFRASIIFHR | 3 | 5665 3611 4360 | 5200 | 6163 . 4800 | FNH-1224
TFHSAB4OFHR | 312 | 7425 302214977 | 6060 | 7182 4600 | FNH-2228
TAGIS4THR 4 | 902 |2347 3304 | 44865569 | 6908 | 8483 7000 | FNH-228
TAG4561THR 5 | 1125 [3018 4486|5954 (7470 | 8997 11447 « | 6600 | FNH-241
TAG4568THR 6 [ 1244|3300 |4842 (657918556 |10864[12759 + | 6000 | FNR-249
TAGSSTITHR | 612 | 1348|4613 |s501 | 7033}8739 J10s43]12634 « | 6000 | FNH-259
Nang sudt lanh danh nghia Diéu kion s dung 1 han
Bo quinhigthoindt | 11K ﬁdﬁ.ﬁwﬁd limbéhgm_ |nhig dg benngodl]  B~43°C
Doquiamnéng | 9K |[Nwevdbngungw  fmax S5TC (aMPal] pientp | [}o0NT e ESY
Nnigtdobenngodt | 3% |[Nnietdobenngoal |max 32°C
Giai thich ky hiéy '
FNH-1034
| T Dign tich trao di nhigt dan ngung
4 lugng quat
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Phu lue 10b

T6 ngumg tu véi may nén kin TECUMSEH dung cho nhiét dé thap

'1;!;3’] (;z‘;? - Nang sudt lanh (W) & nhiét do bén ngoar 32°C Ngydn &én
Ky higu xylanh| dong | chat Nhiét 6 bay ha ( °C ) (V)

om | F5 | "™ [ 40| 35 -30[-233] 20 <15 [ -10 |1~ |3
CAJTAJ2428LBR | 152 | &8 |R502 | 242 | 368 | 504 | 696 | 783 | 990 | 1070 | 220 | 3a0
CAJ2432LBR 183 | 34 |[R502 | 330 | 464 | 600 | 803 | 807 | 1070 | 1230 | 220
CAJTAJ2446LBR [ 2615 | 1 | R502 | 542 | 696 | 906 | 1201 | 1370 | 1620 | 1890 | 220 | 380
CAJTAJ2464LBR | 3445 | 1-1/2 | RS02 | 648 | 928 | 1200 | 1611 | 1800 | 2110 | 2440 | 200 | 380
CAJTAJ2464ZBR | 3445 | 1-172 |R404A | 459 | 771 | 1080 | 1481 | 1602 | 1995 | 2296 | 220 | 380
TAH2480JBR 532 | 2 |Rso2 | 861 | 1250 | 1676 |2272 | 2576 | 3064 | 3537 | 220 | 380
TAH2511KBR 7425 | 3 | R502 [ 1087 | 1619 | 2194 | 2982 | 3382 | 3994 | 4640 380
TFH2511ZBR 7425 | 3 |RaD4A| 992 | 1520 | 2105 | 2892 | 3301 | 3895 | 4485 380
TAG2516KBR 1125 | 4 | RS502 | 1631 | 2354 | 3146 | 4317 | 4940 | 5941 | 7011 380
TAG2516ZBR 125 | 4 [R404A| 1631 | 2354 | 3146 | 4317 | 4240 | 5041 | 7011 380
TAG2522KBR 1345 | 6 |RS02|2146 | 3020 | 3971 | 5368 | 6170 | 7291 | B553 380

Phu luc 10¢

Hinh dang t& ngung tu cé may nén TEHCUMSEH (theo phu luc 10a va 10b)
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Phu luc Ila

M6t s t& ngung tu gidi nhiét gié vifa va nho cla Bitzer (CHLB Bic), may nén
pittdng mot cap; mdi chét lanh R22; truyén déng dai: nang suat lanh (kW)
tinh theo nhiét dé hai hit 25°C; ¢4 qua lanh 16ng; téc dd ddng co 1450 vg/min.
Nhiét dd moi trudng khong khi lam mat 36°C (nhiét dd ngung tu 51°C)

16 ngung tu e:‘::g Thg Céng suat Néing suat lanh @, kW d nhiét dé bay hai, "C
gidi nhidt gid |pann dai] UCh | 96ng oo, kW H M L
Kigu dengea | AUt [T L 10! 5 | o | 5 |-10)]|-15|20|-25]-30]-35]-
" mfh
Truyén dgng dai (max 4 téc dj qua thay ddi, duting kinh bénh dai déng co)
LE1/2T.2-8 190 | 157 |55 4 | 3 [155]134[114] 96 | 8.0 | 65 | 5.3 | 42 | 3.2 | 23
20 | 175 (55| 4 | 3| - (144123104 86 | 71 [ 57 [ 45 ] 3.4 | 28
230 | 196 [55|55] 4 | - [155(13.2[11.2| 93 |77 |62 | 49 | 38 | 28 | -
250 | 219 |75|55| 4| - | - |142|120)1w00]| 83 |67 | 53 | 44 | 30 | 2.
L61/2N.2-5 190 | 225 |75|55| 4 227195 166|140 11.7] 96 | 7.3 | 58 | 46 | 35 | 2
210 | 250 |7.5|55(55[245|21.1]180}152] 127! 85 | 7.9 | 63 [ 50 | 38 | 2
L70/2N.2-5 230 | 280 |11 |7.5|55[265| 229|196 |165|13.8]11.4| 6.6 | 69 | 54 | 41 | 3
250 | 313 |11 |7.5(55|284 | 246|291 | 179 | 149123 | 9.2 [ 7.4 | 58 | 4.4
L543/4T.2-5 | 210 | 351 |11 [11[58] - | - [2e2[208|17.1[+40]11.3] 83 | 65 | 5.1
230 | 393 145141 | 78] - | - 1260 220|184 |152 423} 97 | 7.5 | 55
L65214P.2-8 | 210 | 420 | 15|11 |7.5| 429|368 | 31 | 24.4 | 205 | 169 | 138 | 110 | 86 | 65 |
L862/4P.2-5 | 230 | 4714 | 15| 15| 11 | 46.5 | 40.0 | 34 | 26.4 | 222 | 18.4 | 150 | 120 | 81 | 7.1 1 €
L7434N2-8 | 210 | 501 |95 |15 11 |497|aze (365 (203|248 (203 (165 132|103 76§ -
L862/14N.2-5 | 230 | 561 [1B.5) 15 | 11 | 53.5 | 46.4 [ 39.6 | 31.7 | 26.6 | 22.0 | 18.0 | 14.4 | 11.2] 85 | &
Truyén déng qua khdp ndi (50 Hz, n = 1450 vg/min)
L443/2T.2.KG 196 [75(55] 4 (187161 13711696 [ 79 |63 [s50 |38 28] :
L543/2N .2-KG 280 | 1% |7.5]55( 265|229 | 196|166 138 |114| 93 | 74 | 57 | 44 | =
L543/4T.2KG _
L652i4T 2.KC 193 [15711|7s| - 317|271 | 220} 18.47152 123 97 | 75 | 55 | =
LB52/4P.2-KG .
L8024 2K 474 | 1 715|111 1465 |40.0 | 340|264 | 2221184 | 15.0 [120| 9.4 | 71 | 5.;
L743/aN.2-KG
LB524N 2K 56.1 (18.50 15| 11 [ 53.9 (464|396 | 317 | 266 (220 | 180 | 144 | 112 B5 | 62
L862/aH.2-KG 736 |22 185 15| - [60.3)51.543.4 362|297 240 19.0 | 146|105} 7c
L862/4G.2-KG 845 (30|22 |15| - | - [579]4091408 337273 217|168 127 ] 9.4
LB62/6H.2-Kg 1105 | - Taolzz] - | - | . 1 - lcoa|a17 339 270 200 156§ 11
Ghichd:  Véinhigt d¢ sai thap hon — 20°C, 6 quéa nhiét t3i da Ay, < 20K

Véi nhiét da s6i thdp han — 30°C, ¢dn 1am mat b3 sung cho may nén

H — ché dd nhiét 88 bay hdi cao (diéu hoa khéng khi).
M — ché do nhiét d& bay hoi trung binh {lanh thudng)

L - ché& db nhiét 36 bay hai thdp (lanh séu)
Ky hiéu: Vidu L81/2T 2-S:

LB1 — kidu dan ngung;

2T.2 - kidu may nén;
S — truyén déng dai;
KG - truyén dong khép néi
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Phu lwe 1 b

Mét sé t8 ngung tu giai nhigt nudc vita va nho cla Bitzer (CHLB Birc),
. may nén pittdng moét cap, méi chat lanh R22; truyén doéng daj va khop ndi; nang
sudt lanh (kW) tinh theo nhiét do hai hat 25°C; 6 qua lanh long 5K;
téc do dong ca 1450 vg/min. Nhiét ngung tu 40°C

Budng | Thg | Céng sual Nang suit lanh Q,, kW d nhigt da bay hai, °C
s kinh ong cd, KW

Té ngung tu | banh dai “::‘ dénge H B L

déng c9, q, H|mM|L| 10 5 0 5 |10 | 15| 20 | -25 | =30 | -35 | -40

mm m'h |
Truyén dong dai (2 tdc do qua thay doi, duong kinh banh dai déng co) _
K202H/2T.2-8 210 175 | 4 [ 4 |3 |242[177[147 121|099 [ 79 [63 [49 [ 37 [27 ] 18

230 198 |55 4 | 3 1233[195)16.2|134/109| 88 | 69 | 54 | 40 | 29 | 20
K282H/2N.2-S 210 250 |7.5]|55(55[200[244 (204|169 139[11.2| 9.0 | 71| 54 [ 41| 23

230 280 |7.5(|75[55[320(269 224 (186153124 99 | 78 | 6.0 | 45 | 3.2
K282H/AT.2-S 210 351 |75|75|55|424 (355 |205|243(198(159 126 98 | 73 [ 53 | 36
K572ZHI4T.2-5 230 39.2 | 11[75|75/46.7 (391 /325|268 /218|176 [13.9[107| 81 | 59 | 40
K372hi4P.2-S 210 | 420 [11 |11 |75]487 |410 [ 344|284 (233 (189151 |119] 9.1 | 6.8 | 4.0
K572H4P 25 230 474 | 15| 15|11 |53.7 (452|378 |31.3 /257|208 |16.7 /131|101 | 7.5 | 54
[k372H/4N 25 210 50 | 15|11 |1 |s81]489 408(338/278(225]180(142|109] 81 | 58
K572H/4N.2-S 230 561 | 15[15[11 | 64.0 [ 53.9 | 45.0 [ 37.3 306|248 | 19.9 (156|120 | 9.0 | 64
K572H/4H.2-8 210 657 |[15|15| 11| 79.2|66.5|554 (457 |37.3)30.0 238185140102 7.0
K812H/4H.2-5 230 73.6 [18.5/ 15| 15 [87.7 | 73.6 | 61.3 | 50.6 | 41.3 | 33.3 | 264 | 205 | 155 | 113 | 7.7
K572H/4G.2-S 210 73.5 [18.5(18.5) 15 | 91.2 | 76.5 | 63.7 | 526 | 42.9 | 346 | 275|214 [ 163 | 120 | 85
K812H/4G.2-S 230 84,5 | 22 |18.5) 15 [100.9| 84.7 | 70.5 | 58.2 | 47.5 | 38.3 | 30.5 | 23.7 | 181 | 13.3 | 9.4
K812H/6H.2-S 210 | 987 |30 |22 |15 [1189/99.8 | 83,1 686 560 451|358 (278 [21.0 152|105
K1052H/6H 2.5 | 230 | 1105 | 30 | 22 [18.5[131.6] 110 | 920 | 76.0 | 620 | 50.0 | 306 | 30.7 [ 23.3 | 169 | 116
K812H/6G.2-S 210 | 113.2 | 30 | 30 [18.5/136.8| 115 | 956 | 78.9 [ 64.5 | 52.0 | 413 [ 32.2 | 24.5 | 18.0 | 12.7
K13527/6G.2-S | 230 | 126.8 |30 | 30 | 22 |151.5] 127 [105.8| 87.4 | 71.4 [ 57.6 | 45.7 | 35.6 | 27.1 | 20.0 | 14.1
Truyén déng qua khap noi (50 Hz, n= 1450 vg/min)
|K202H/2T.2-KG 196 [55] 4 [ 3 [233]195[16.2[134[109| 88 [ 69 [53 [ 40 [ 29 [ 20 |
|K282H/4N.2-KG 280 [7.5/75|55(319/269 224186153124 99 [ 78 [ 6.0 | 45 | 3.2
K282H/4T.2-KG
K572H4T 2.KG 393 [11|75|75|46.7|391 (325|268 | 218 (175|139 |107 | 81 | 598 | 40
K3IT2ZH/AP 2-KG '
AL AR RO 471 [15|15|11|853.7 (452 378 313|257 |20.8 167|131 101 | 75 | 5.4
K372H/4N,2-KG
KSR TN GG 56.1 | 15| 15| 11 |64.0 |53.9 | 450 (373|306 |248 (199|156 120 90 | 6.4
KS72H/4H.2-KG

b i = N 2

KB12H/dH. 2.KC 736 [18.5/ 15| 15 | 87.7 | 73.6 | 61.3 | 50.6 | 41.3 | 33.3 | 26.4 2051155 13| 77
K572H/4g.2-KG I 4
KB12H4g 2.KG 845 | 22 |18,5 15 1009|847 | 70.5 | 582 | 475 (383 (305|237 | 181|132 9.
KB812H/BH.2-KG
KET2H/6H.2.KG 110.5 | 30 | 22 [18.5/131.6{110.5| 92.0 | 76.0 | 62.0 | 50.0 | 39.6 | 30.7 | 23.2 | 16.9 | 11.6
KB12H/EG.2-KG
K135 2HIEH.2.KG 126.8 | 30 | 30 | 22 |151.5/127.1|105.8| 87.4 | 71.4 | 57.6 | 457 | 35.6 | 27.1 | 20.0 | 14.1
K1052H/6F.2-KG |
K1352H/6F 2.KG | 151.6 | 37 | 37 | 30 (179.3(150.7|125.8/104.2| 85.3 | 69.1 | 55.1 | 43.2 | 33,1 | 24.6 | 175

Ghi chu!

Vé nhiét d6 sdi thdp han — 20°C, 35 qua nhid! 16} da Alyye, < 20 K

Vi nhiél 36 sl thp hon — 30°C, can lam mat bd sung cho may nén

H —ché d6 nhiét dé bay hai cao (didu hoa khéng khi)

M - ché dé nhiét dé bay hol trung binh (lanh thuang)
L — ché dd nhiét db bay hdi thap (lanh sau)

Ky higu T8 ngung tu, vi du K282/2N,2-S (230): K282 — kigu dan ngung, 2N.2 - ki€u may nén,
S —truyén ddng dai; | KG — truyén déng khdp ndi; H — ché db diéu hoa khong khi, nhiét dé bay

hoi cao, M - lanh thuong. nhigt dd bay haoi trung binh; L — lanh sdu. nhiét 46 bay hol thdp
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Phu luc 11«

Hinh dang té ngung tu giai nhiét gié
cua Bitzer (CHLB Birc) theo phu luc 11a
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Phu lue 11d

Hinh dang t& ngung tu gidi nhiét nudc
clia Bitzer (CHLB Purc) theo phu luc 11b
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Phit lue 12a

May nén kin nhiét do trung binh va cac TECUMSEH {My)

—ll' 1
(;“Ef vor | me [ T;"' vy | Nangsudtlanh & 50 He
dong | oh8t | wen [M@nsl G | am | vanhietds ngung tu 54 5°C, W o
K higu cer | lanh | xytanh g Wy | fonh Nguén dién
' & nhigt do bay hef
PP U Rt ) [ R 7 T 3 [-wt o | eran | esx 9
T
AZ 03604 w | 1 288 | a0 | T N Bg | | oi7a | 229 | w2 £20-240V/1/50HE
AT OITEA wr 12 360 g [+ N 84 13 : je 423 -220VI1I30H
AT DAT4A v | 12 380 | g lcy | M s | 113 | wee | | a03 | -120VI1150HS
AZ 038TA 12 | 4 ErnE N 70 |12 | vet | 240 | 30 | an 208-220V/1/80Kz
AZ $367A 1 17 400 | 300 | Cv M 77 | 1w | wer | e | 30 | an 208-220V/1/8
o411, s | 12 5 M | € F 1ws | e | 207 | me | esd 08 -ZZOVIVILOM
12 )_m [+4'] ¥ 78 pLl') a7 -220W1 H
AE 8a7F9 s | 12 188 lam | ¢ 3 20 dae | w2 | BN 308-320V/1/50M2
12 | 188 | 4 cV F apg_| ta7 | BY? 208-770VI1/50M
AE A12F 11 | 12 e | 4% | € F a0 | we | s | s | e 208-230V/1/50MHT
| CAE 412Ftt 1 | 1 888 | 430 | GV [2 352 | sE9 _m_‘ 2 208:220V/1/50H:
| A seaon 1 cy 3 73 208.220V11/50Hz
CAE 44404 A 2 1t 480 | cv E ara | asa | ves | voae | v 208V1/80HL
CAE 44484 12 4 | cv [ 443 | sar | pps | 1908 | 1590 208Vi1/50Ma
CAE 44584 ki B} 18.00 cv L 4 e |1 Al L1E8HE
CAJ 4524 7 12 1520 | 887 | Cv F 175 | 438 | 66 | w70 | 1383 | VBSO 208-3220%/1/60H2
-220V11/B0H
o ped " w30 | a7 | cw r 240 | 540 | 725 { 1es | 1500 | 1908 28 ZTIVIVIEONY
TAS LETA 400V/3i%0HS
CAJ 44924 208-220Y11/BOMHY
TAJ 44024 e 12 2548 | BAT | TV F 385 | B0 | vO0 | 1ren | 2295 | 3000 ADOV/IIB0H
CAJ 45118 208.220V/1150Hz
1 12 | 1N | T | cv F 505 | 140 | ta8é | 2330 | 3032 | 4000 400V/3/50Hz
208-220V/1I80HT
ﬁ::: twi| 2 | 22 [vw | cv ] 1410 | 1900 | 3300 | 4527 | Bowo 4DQV/3/80Hs
AET 44 0] n 450 s | CV F 162 | 2856 | 413 | 853 | Tia 220-240V/1/50M2
| AEaaME W] @ | 8 | 40 | GV F 6 | 398 | s34 | M | Gas 208-220VI1/50Hz
AET MADE 17 2 1.58 50 < F 362 | e84 | 733 | pe0 | 1304 208.220V/1/50H:
AED 4440E wa = 15% 450 | GV F 367 | e84 | T3 | oAl | \aoe 208-220VIMS0HE
AEZ 54407 n ] = 7, [ F z2z ) 32 | e | 733 | wrs | a2 210-240VIHEOHE
AE 3450 w 40 | 40 | © F 428 | ssd | age | 2 | wn 220-340VI1IE0HE
CAE N el 240 a0 | Cv F 420 | 554 | Bon | 202 | 1623 208-220V/1/50Hz
CAE 34307 Vi | 2 | 94 | am | cv F 256 | 428 | ssa | Be8 | 1212 | w3 308.220V11/50Hs
CAE 84807 w | @ | nx | e | ey F 324 | =83 | 715 | 1134 | vena | 2000 :au-;aowwigm
CAJ 80T 208-220V/1/60H
A BaagT v | 2 | 1w | e | cv F s | Tes | woir | ysas | ;oa | 2ret A00V/3/80Hz
T I08.220V/1/80HZ
5::::], v | o2 | 1 | wr |ev i sas | s | 1220 | o0 | 2m10 | e ST
CAJ9S13T 208-220VIV150ME
TAI 86137 W8 | 3T 242 | 87 | CV F E28 | 1074 | 487 | 24t | XITT | d3a8 ADOVIAIEOHT
CAS 4STTE el = | 2588 | e87 lcCv F 11233 [ 1ema | 7rr | de | a7ad I08-270V/1[50HE
TAL 45177 Wa oz “nes | M | CV E 1230 | 1680 | 2720 | 3832 | 474 400V 350MT
CAJ &519T vy | 2o | Maa | sar [ CV F 1780 | 2304 | 3801 | 4738 | 6762 208-320VI1/50HE
TAJ 45107 1u4 | | Mas [ mar [ Cv 2 1780 | 7304 | 3601 | 4738 | Mi82 A00VIY 50k
FH 4s22F 208-220V/1/80H2
T 48228 2 7 | s | w0 [ Cv F 1588 ITTE | S0 | To42 408/ 350K
FH 4S24F 208.220V/1/50H
TEM 45245 2 @ | 450 | e | oV F 1841 | 2458 | 4131 | ETO8 | TTRG ADDVIIIEOHT
FHALITE 10R-220/1/80ME
TEHas3IF 294 | ;2 | s88s | a0 | CV £ w00 | asod | sesy | raze| sesd 400y/8/50HE
TFM 4538 3 2 TS50 | 1638 | CV E 3100 | 4169 | TOd1 | BESD | 13400 400VI3180HE
TFH asetf el on ME 1483 | CV F 3000 | 4301 | T3%0 12508 AD3VITIION:
TAD 45487 [l z | 0 |10 | Cy F 1326 | 3903 | 4385 | 730 | 11253 | 15080 400V/3/50H
TAG 45637 417 | 22 [ 070 | 1960 | OV |3 1528 | 3878 | £306 | 9308 | 12927 | 18408 400V/I80HE
TAG 45617 5 Z | 11280 | vedo | ©V F 2056 | 44m5 | 0133 | 10893 | earo | 2oass 400V/3/S0HE
TAG 45881 L] e 12440 | 1980 | CV F 2498 | 5167 | #087 | 11842 | 18876 | 23358 400V/ /50T
TAG 45737 [ 1380 | 1980 | CV F a0y | sa2e | o1 [ 12837 | 17804 | 25004 400V/3/50HT
ANESO0H T | 22 | \mioo | 00 | GV G 2687 | 6726 | 9250 | 18722 | 2198 | 30000 400V/3/80H
ANSE 10 ] 72 | ves00 |eot0 | Cv P a1 | i | wess | 1870 | 23505 | dpnes 450y r3/80HT
AN IH W | 22 | 27600 | 4000 | GV E 3402 | 8808 | 12179 | 20648 | J8781 | 40050 400V/380H
TANBS 1N 7 |z | 2000 | 4000 [CV | F | 5799 | 10180 | 1417 [3ei [2erm 4D0V/3I80nE
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May nén kin kiéu nhiét dé thap TECUMSEH (My)

Phuluc 12h

004;9[ wl me [ Thiét od Néng sudt lanh & 50 Hz

sudl [ Mol & 5 bi ey o L

dong |8 | ten nglg st | o |98 nhiét do ngung ty 54,5°C, W o
Ky iy co |lanh | wdanh | Y2 ) gy | lanh ) . Ngudn dién

L @ & nhiét do bay hai
|| e ch M| @ | =t |-nt ’m lmn‘ antl 0T 3
R12
AE 14104 m | 12 [ 1208 e [ c | Fad 105 | 188 | 250 | 3 | 810 306-220V/1/50Hz
CAE 24104 | 12 [ 1205 [e0 lcv | F 105 | 188 | 260 | M 208-220V/1150Hz
AE $4124 w [ 12 | w18 a0 | ¢ | FRH Wi f 200 | au | am 208-220V/1/50H3
CAE 12 2 s [e ey Wi |20 Tom | ars | gad 206-220V]1150Ks
CAITTIE 12 12608 sy [ev] F s Lo Lo | % [z 208- 150
CAHIHS 220-240V/1/50Hz
T et 1| 12 | saz |tes|cv | F wz | o | s | s | 282 atoviysons
CAH 26884 220-240V/1750Hz
142 12 1425 1 N 1

i 65 | F oa7 | 1045 | 1817 | 1828 | 3100 prsiidsisy
R502
AE 14174 7 sz | 13 |4 | C F 99 [ 188 | 293 | 44 | 533 | BSS 208-22011/50Hz
CAE ITL Ve s | 13 |« [ev] F 186 | 253 | 49 | 533 | #ss 208.220V11/60Hz
CAJ 24280 220-240V/1/50Hz
TAd 2428 x| (s oV F 05 B2)M|60|M|2 400VIdI80Hz
CAJ 2432, W | %2 | 13 |81 [CV | F 140 | 290 | 490 | 787 | sea | 1s%0 208-220Y/1/50Hz
CAJ 248L ; oo Py 220-240V11/50w2
SRy 1 | sz | @ |7 (cv| F | m 1108 | 1308 | 2080 iy
CAJ 24B4L 220.240V/1/50n2
Ty g 12 | sz | a8 (8@ | cv | F | a4 | e20 | 1000 | 1583 | 1eeo | 2980 <0AVA/EOHs
TEH 24800 7 | %2 | 612 (1628 | CvV | F_ | awk | 872 | 13 | 2008 | 2504 | 4183 400V/3/50HZ
TR 2511K Y | &2 | 7435 | 1628 | CV | F | 696 | 1180 | 1800 | 2117 | 2248 | St 400VI3/50Hz
TFHD 25180 4 | 502 | 1064 | V628 | CV | F_ | o0 | Ve | 2872 | 4131 | 5010 | 8% 40OVII/50HL
TRHD 2522 8 | 52 | 185 [was | Cv F 1390 | 2380 | 2600 | 5435 | @40 | 100X A00VI3/E0H
R134a
AE 110V " [ 14a | 121 | 4% | ¢ | FAA 82 | 181 | 29 | 324 | boa 220-240V/1/50z
CAE 24107 W [1e| 12y e [ev | F 92| W | 259 | 34 | ges 220-240V11/50H2
AE WY W Mg | 1S 4w | C FRH 96 | 174 | 308 | 341 | B6Y 220-240V/1/50Hz
CAE 24177 V8 | 1Ma | V415 | 40 | GV | F W | 174 | a0 | % | 88 220-240V/1/60z
R404A
CAEZ4ITZ T8 WA ] 3 ] 40 |GV ] F B2 | 181 [ a6 | 454 | ss1 | a0 208-240V/1/50H3
CAE 28202 12 | wah | 1254 |40 JCV | F 119 | 287 | 37 | 560 | 658 | 1oss 220-240V/1/50Mz
CAE 24247 s2 |4MAl 15 | e lcv | F W [ [0 | e [ ter |12 220-240V11150Hz
CAJ 24322 34 [eoan| 183 [mar {cv | * 71 | 2% | &t | mes | s72 | 1588 220-240V/1/30H2
CAJ 20482 208-220V11/50Hz
e 1 || 2 | fov.) F 7| dae | To2 [ 1n2s | t3se | 213 $00Vi350Hz
CAJ 24542 208-220Vi1/60H
ey 142 | 4o4A | 3448 |87 [Cv | F 72 | 46 | 68 | 1508 | 1835 | 308 aaovryisons
FH 2407 208-220V71/50Hz
PRI 7 || 52 [ws|ov]| 21 | 13 fme | 2000 | zsee | e 00VI/S0KE
FHISUZ 208-220v/1/30Hz
Rt 3 |40 | 7azs [vems [ cv | F 753 | 1318 | 2011 | 3136 | 374 | ez il
TAG 25182 4 |aaA| 1125 [1980 | Cv | F | ear | 1rvi | 2669 | 438 | 6340 | 847 400VIA/50HT
TAG 25327 B landa | 14 119 | CV F 1448 | 2306 | 460 | 5458 | B8SY | 11024 400V[3/50Hz
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Phulue 12¢

May nén kin cho diéu hoa khong khi TECUMSEH (My)

Kigu may nen Ning sul lanh & 50 Hz
Moi [ THE | onc |8 gy | vanhiet do ngung ty 64.5°C, W
char | | e "L' o Nguén dién
flanh | stanh| oo i | lean g nhigt db bay hai 9 )
3 3 % A T | A% BT | +rFX | +WT | #1AX a
i - ¢ ? =4 | o537F ‘ 3P L--l‘l o80°F | <57 i
R22
_AJSSI0F » ; c F 820 | 208-220V/1/50Hz
_AIBS1E | 22 | onTs | ee7 | ¢ | F_ L Q0 208-220V/1/80ms |
Ad 5513E 42 242 | a7 [+ _F [l 108-230VI1/80m3_|
A AS1GE 22 | pses | #a7 < F 1880 208220911 150
TAjsswse | 22 | 2598 ] sy | Cv F 1580 AGQVIABOHI
SAJIBIBE | @ | 3T | By c F 20 208-220V1/50Hz
_Assstee | 2z | w48 jaer | C F_ [0 £08:22011/50Hz
TAJ S50 22 ] as o8 cy F 2320 400V/3/ANH
]
_FHEDE 2 | 408 (Wl c | [ 2452 | 3354 | 4131 | 5689 | 8364 | 108.270VIVIE0ME
ymssotE | 22 | eom (1330 | cv | F  [2457 | 334 | 4@y | seen | 6354 | 400VI3IS0HE
_PHSSME | 32 430 B | © L3 L3645 | 3483 | 4500 | 6213 | B997 | 308-220Vi1180Mr
TEH SE24E | 22 axn |13 | cv E 2645 | wn3 | asoa | a2y | mesr | AQDV/1IE0Me
FH SS38E 2 51.1 1330 [ F 3304 | 313 | 5488 | re3a | Eyyr 208-220V1I80Mg
Fn 2 S11 [ 1330 | cv 3 309 | 4313 | 5468 | 7438 | 2337 A00Y13150He
_FHERE | 31 | S8Y LY&RE | C F J4BT | <069 | £90D | DIET | @153 208-220V11{6DM:
TFHss2E | 22 =4 | | Cv F MeT | aped | sgan | Bted | et3 400W 138 0HE
FH 5535E 2 s | teds | € ¥ I | apaa | ea3? | bed? | e T08-220VI1I80H:
TEH BS3SE | 22 825 |25 | CV F STi4 | 4833 | 8437 | bea? | Bose 400VI1iS0H:
FH 5538E n ar1s i) € F 4189 | 5555 | Thoa | 9659 | 1037 208-220VIVBTHE
TEM5838E | 2 15 | w2 | Ccv F AVeR | 5555 | 7041 | POSD | 10037 S0UVISshHz
. PHEGSE 7| M |wxs | oC F 4709 | 6054 | TEIS | 10303 | 11480 230-240V 1/50HE
TPHas42E | 22 | 41 | w2 | oV F 4To | 60N | 7836 | 102D | 11430 200VI4/80H:
_TAGSEE | 2 32 | 1960 | Cv |4 4100 | 5700 | 7740 | 19387 | JmJ | 15900 | 400V/3BOH2
_TAGSASIE | 32 g7 |4 C¥ E £000 | BS00 | 0O |NJ0YE | 14800 | 16360 | 400V/3/50H: |
TagseE | 2z | 128 we | Cw 3 5780 | 7900 | 10500 | 14047 | 16900 (20800 | 400Y/3(50H2
_TAQIoegE | X 1944 | 19d0 | CV F G800 | BOOG | 11760 | 16748 | 15000 | 400V /360K
IGESIE | 2 | 1Mae  teed | CV F 7100 | Bs00 |13 17508 | 20400 | 28100 A00VI/BOM:
_TANSESOM | 22 | Y82 4000 | CV L3 8760 | 11600 | 15500 | 22045 | 26000 | 30900 | A00V/I/S0HI
TAS0DH | B2 95 4060 | Cv r 400 | 12700 | 185D | 23575 | 26800 (32000 |  m0OV/¥50HT
TAHSEARH | 22 29 4000 | CV [ 11500 | 16600 | FUS00 | 28639 | Jund | 40000 400VIIELH
TAN SBIAN | 22 20 (4002 | GV F 13800 | 18800 [ 24700 | 34260 | 38300 | 45651 €O0OVINSOHE
|

@ c- Capylary tube V —Expansion Valve N - Nalural Air Flow F - Fan Cooled RH — Dil Coaler
éng mao van tiét lw lam mat t nhién cudng birc co
{khdng cd quat) (66 qual) bé lam mat dau
@ D& don vi nang sudt lanh ra
Btu/h nhan vai 3,44
cal/h nhan vdi 0,86

(3 ¢6é thé dap (mg cac ngudn dién dac bigt khac theo yéu cau.
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Phut lue 13a

Hinh d4ng va ky hiéu may nén nira kin Frascold (Y)

1. May nén nira kin 1.c3p

Z 30126 Y
L biéu thi dung dau PO.E
L dé trdng: ding ddu khoang

Thé tich hit & 1450 vg/min
(126 m*h)

Cong suat dong oo (30 HP)
—— Seri méy nén

2. May nén nirakin 2 cdp

Z 15 60 30 Y
L_ bidu thi ding déu POE
dé tréng: dung dau khoang
- L—Thé tich hit cép 2 & 1450 vgimin
(30 m*h)
Thé tich hat c3p 1 & 1450 vgimin
(60m*M)
L Céng sudt dong od (30 HP)
—— Seri may nén
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Phu luc 13b
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Phu luc 13b (tiép)
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Phu luc 13b (tiép)
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Phu luc 13b (tiép)

)
pro R22
N7, L8 : ; <
Ky higu  |nguna INng sust larh (W) & 80 Hz va & nhist d9 bay hdi, d6 C )
Iy .
48] 8L 1Y ; ; 1
i T o -
Jpdnoem les
Vo285 103 %
“
£
Vaisiey | o
3
) | A
Z 15 106 a8
|
i | ' i
4l u.‘m ﬂli m m.°$,”l
235 106 +3 12 _'me mm llm & i
S0 | 12Me0 . (nRw 54940 01980 7690 G540
SR = 5 O
. i “
7300126 e
ettt 5
0 [0 1eiTe0 | 00 09750 vom
a0 L0810 119980 9RTI0.  %OTHO
Ly AR 5 IR0 (1320 S50 600
0 | o3 ATTan, TiMO
7 i ST 130070 S
i 0 130000 109160 0040
W40 142 a T STV ULL R 3L
40 [ROqan  1ITwen - OR00. MO0
g TI0 10w
zsisa | N M o
® |
= ; .
” . ) T vi0M
Z RO 0 1Bl ﬂﬂ‘ﬂwlﬂﬂm D16
30 Ll FAU
wao e | @
w0
T T
| 20760, 173%0 158630 131aI Lo
WS0. 168 A9 | BsO3D. 1G3M VT 1ZS1500 1030
20 $AI6) LAORUO 116aT0 S5
]
W s 147 &
£ gL
- k1] 215920 19RO n\:uln«usqm 4 2 ¥ a1
: W 193610 17640 ussw T :
it e 134 10 LM e 1S
s | 1) 56 130E i
0 163120 10
Wie0.206 | 155 pt0’
W
W 70 206 3;‘: ;
&
ﬂ— 21 I i it : 2
w |20 20 umc 1 et i
W 80 206 A8 | 2ATP40 2007300 134010 LISI0 1270%0 7 i
so | 2zt lm JT90 A i s
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May nén nifa kin Frascold 2 cip ( Y )

Phi luc 13c

R22
Nang suét lanh (W) 0 50 Hz, ¢4 binh 1am mét trung gian
Ky hisu v & nhiét do bay ha (°C)
¢ |20 25 -30 35 -40 -45 -50
30 13450 11030 8950 7190 5700 4460 3440
35 13210 LOB41} 8200 080 5610 4390 3390
$52616 | a0 | 1290 10640 8650 6950 5520 4330 3340
45 12690 10430 8490 6830 $430 4250
50 12420 10210 8320 6700 3330
0 14590 1195 9700 T80 6170 4830 3TN0
38 14330 L1750 9540 7660 5080 4760 3670
§72719 4 14060 11540 9380 7540 5980 4680 3620
44 13780 11320 9200 7400 5380 4610
50 134%) 11080 $020 7264 5770
k| 15190 12640 10410 8450 6840 5440 4260
s 15000 12470 10270 8370 6730 5350 4150
STW20 | 4 | 14790 12290 10120 8240 6630 5260 4120
45 14570 12110 9960 8110 652G 3170
0| 14340 11900 9790 7960 6400
30 21810 17720 14460 11680 4320 7380 by xii]
s 21248 17450 14290 11560 240 7300 5690
Y1042 2% 40 20904 17250 1411% 11430 9150 7230 5650
45 20580 17010 13930 11290 5050 70
50 20240 16750 13740 1150 $950
30 28300 23330 19100 15460 12370 9780 7630
s | 27870 23040 18860 15280 12240 9680 7570
L1560 30 4% 27430 22650 18610 15G90 12100 9590 7500
48 {26960 22340 18340 14890 11960 9480
s | 26470 21950 18040 14680 11800
30 | 34140 28190 23060 18670 14950 11820 9230
15 33630 27800 22770 18470 14800 11720 9160
207236 | a | 33100 27390 22480 18250 14640 11610 9090
43 32540 26970 22160 18020 14470 11490
50 31960 26530 21818 11750 14250
30 43430 J3380 27300 22110 17700 14000 10930
35 39830 32920 26970 21870 17530 13880 10850
Z 25 84 42 40 39200 32440 26620 21610 17340 13750 19770
45 38540 31940 16240 21330 17130 13610
50 37850 31410 25830 21020 16920
10 49650 13 1719 [
13 48900 40420 3010 26860 21530 17040 13330
Z3010251 | s | 48140 39830 32680 26530 2120 16880 13220
43 47320 35220 32220 26200 21040 1670
3 46480 38570 31718 25820 20780
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CClide din

Phea luc 14

Tinh chuyén doi cac don vi sang hé Si

tcufllb

1 efm {cu ft.fmin)

1 1iansch - 0.0-254 m
L1t =0,3048m
1 yard =0,914m
1 mile - 1680935 m
2. 1oc do 1 mph (miles per houwr} =0.0447 mis
Gia tdc 1 ft/min {fpm) =0,0051 mfs
1km'h =0278 mis
» t s’ T 03048 mis’
3, Dign tich 1spin =6.45cm’ =0 .64510° m?
1 sq.ft. 0879 m”
1 sq mile = 2690 km?
1 acre = 43 560 ft* = 4050 m?

4. Thé tich 1 cwin - 18,39 em” = 16.39.10% m?
Thé tich figng 1 cu ft = 28,32 dm’ = 002832 m'
L luging thé lich i1 imp.gallon = 4,548 Liter = 0004546 m*

1 USA gallan (chit 1dng) = 3785 Liter = 0,003785 rr?*
1 LISA gallon {chat kh#) = 0,004405 m*
1 bushed [chdt khé) = 00352 m'

=0.06243 m' kg
= 0,000472 mis

5. Khdi lugng 11k (pound) = 0,4536 kg
Khéi brdng riéng 1 Zentner =50 kg
Luu hudng khéi hedng 1 grain = 64,810 kg
L ugng khdi wgng 1 bon {13 Yang) = 3240 b =1016 ky
tdién tich 1 lon {US short} = 2000 Lb = 907 kg
1 Lb (mass)s = 0,454 kg/s
1 Lt = 18,02 kg/m®
) 1 efmitt’ = 501 Literism®
& Lue 1 dyn =10°N
1 kG =981N
] ] 1l {force) = 16 oz {foree) =4 45N
7. Ap sudt 1 k3iem’ = 1 at - 98100 Pa = 0,981 har
1Pa=1Nm 1 bar = 100.000 Pa
1 mbar =100 Pa
1 atm = 1,013 bar
1 mmH,0 = 1 kGim? =981 Pa = 0.098 mbar
1 mmHg =1 Torr =133,2Pa =1,332 mbar
1 Pascal =1 N/fm¥ = 0,01 mbar
1 psi,(1bim’) =B895Pa  =006895bar = 68.95 mbar
1inHg = 33,87 mbar = 3387 Pa
1N WG = 00361 psi  =249.1Pa
1 rmrm A =498 Pa
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Phu fne 14 (Hép)

8. Cang nhiét lugng

= 3500 kJ

1 kiwh
1 kiam =a81l
1 keai =4187 kJ
1 Bt = 1,055kl
1 Gtw'lh =2 326 klikg
1 therm = 19% Blu = 105500 K
1 quad = 10" Bty = 1,055.10" kJ
1 ftlb {farce) = 13558 .
1ery = 1 kg m¥/s’ =107
9. Nhiét dung riéhg 1 kealtkg di = 4187 kJikgK
1 Btulbe F dEQ' = 4187 kJikak
10. Céng suét, ding nhiét 1 kizmis =981W =981 Jis
1W=1Ms 1 ma yc PS = 735 5W
1HP =1.0138 P8 = 7457 W
1 hp (boiler) =081 kw
1 koalih - 1183 W
1 Btu/h =023 W
1 USA ton of refrigeration {LISRT} =12.000 Btuih = 3024 kcalth = 3516 W
1 English {on of refrigeration {IRT) = 3600 keallh = 4186 W
1 Japanish ton of refrigeration (JRT) = 3320 koalth = 3860 W |
11. Hé =4 dan nhiét 1 keal/mhdd =1,163 W/mK -
1 Btufin.ft” h F deg = 0,144 Wimk
o 1 BufLh F deg 21,73 WimK ) N
12. Hé 56 toa nhiét 1 kealim® b dd = 1,163 WiMK
| He s6 truyén nhigt 1 Btu/sq.fth.F deg = 5,68 WiniK
13_.Hé s& dan am 1 perm =57 10°kgim’s bar. _ ]
14, H& s dan nhiét d6 1 m’h =27810% miis -
) 1 sq.ftéh = 25810° mis
15, B4 nhit ddng Iyt o 1 oF {centipaise) = 0,001 Ns/m” hoac kgitms ,
1 kG3s!m? =981 Nsim’ hodc kg/ms
1 Ibift.h = 0,413,107 Ns/m? hoac kg/ms ;
1 bt sec = 1,490 Ns/m” hoac kg/ms
16. D& nhét dong v 1 ¢Sl {centistokes) =10 m¥s
1 saq.ft/h =258.10" m¥s
1 sn.ftisec - 0.0929 ms

17. Nhigt da

1°C = (1"F - 32)5/9
K = FC + 273,15

Hé sb thap phan

He &6 T'Ef;jg:”s?gu 1y higu )—t He 6 T‘eﬁ‘ggus'l‘g” Kyhéu

e exa E ' 107 deci d |
107 pela P 10 centi o
107 tera T ’ 10 mili . m
10" giga 3 10° micro m

; 10° mega M ‘ 10° nano n

; 10° kilo 13 Rl picn ’ p :
107 heclo h i o farmto f
10 deca da | 10" atto - a
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TUMUC

B

bang chuyén déi don vi SI 398t
bang hoi bdo hoa amoniac 368t
bang hoi bao hoa R12 364t
bang hoi bdo hoa R22 366t

bé d4 khai 188t

binh bay hoi 279t, 299t

binh chia dau 312

binh chia du phong 156t, 308
binh chifa thu hoi 158, 307
binh chifa tudn hoan 159, 307

binh ngimg 6ng vo amoniac 248t,

270,274
binh ngung &ng vo freon 253
binh tich dau 31Z
binh tich long 310
binh tach léng dat thap 157
binh tich long dat cao 155t
binli irung gian 311
bom nude (mudi) 347
ham tudn hoan 128, t331, 159
b& tri phong lanh 29t, 198t
boc xép 19, 20, 43
budng dong 24, 198
budng da ning 24
budng gia lanh 24
budng két dong 25, 170, 198t

402

budng lanh 24, 198t
budng mdy 59

C

cam Lock 101

cach 4m 80t

cach nhiét kho lanh 66t, 77t
cdp 1ong dan bay hoi 152t

cdu tric xay dung kho lanh 66t
ch&: :ai lanh 163

ch& do lam viee 204t

ché 10 lanh tiéu chuan 219t
chiéu ddy cach nhiét 83t

chu trinh hai cap amontac 248t,
270t

chu trinh mét cap 209t

chife nang kho lanh 42, 198t
¢ gidi hod x&p d& 20t

cong nén 216t

cong suit dong ca 218

cot kho tanh 67

clra kho lanh 741

ctra kho 1ap ghép 103

D

dan bay hoi pancl 286

dan lanh quat 295t

dan lanh quat GX 380t

dan lanh tinh 288t

dan ngung giai nhiét gié 259t
dan ngung quat FNH 376t
dan ngung tudi 254

dién tich kho lanh 28, 331, 39, 198t



dung tich kho lanh 26t, 40t
dung tich kho lanh c4 27, 198

b

dac tuyén mdy nén 221
diém suong 86t

dong dm 87

dong suang 86t

dé thi h-x ctia khéng khf 4m 9
ds thi Mollier 9

dé thi p-h amoniac 374
dé thi p-h R12 370

d6 thi p-h R22 372

da dm 5t, 7

do 4m bao quan 12t

dé am tinh todn 7t

don vi SI 398t

dudng ong 76

dutng 6ng gas 344

dudng ong nude mudi 345

G

gian miy 59
gio 5

H

hé s6 cip 214t

hi¢u nhiat do logarit 261
hiéu nhiét do vach ngin 19
hiéu suat nén 216t

hiéu suat thé tich 214t

hoi bdo hod amoniac 368t

hoi bdo hoa R12 364t
hoi bao hoa R22 3661

[
1SO 130, 132

K

k€l qui tinh nhiet 118

kho lanh ché€ bién 22, 198t

kho lanh 1ap ghép 57t, 95t

kho lanh nhiéu tdng 28, 44t, 70
kho lanh phan ph6i 23

kho lanh thuong nghiép 23, 38t, 61
kho lanh trurg chuyén 23

kho lanh truyén thong 66t

kho lanh van taj 23

khod cam 101

kich thude budng lanh 33t, 198t
kiém tra dong 4m 87

kiém tra dong suong 86t

kinh t¢ kho lanh 42

kv hiéu tiéu chuan ISO 130t

L

lam lanh gidn tiép 15¢
lam lanh tryc tiép 15t

Yip dat duomg 6ng 347

M
man khi 74
mdi 70
may da viy 194t
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mdy két dong 167t

miy k&t dong bang chuyén 176t
mdy két déng khi hod tong 185
may két dong nhing 186

mdy két dong tang soi 174
may két dong tiép xiic 181
may Jam d ]88t

mdy lanh nho 326

mdy lanh 16 hop 322t

mdy lanh (6 hop Nga 337, 339
mdy nang ha 19t

may nén I'rascold 392t

mdy nén Mycom 222

may nén Mycom 2 cip 223t
mdy nén Nga 2251

may nén Viét nam 295

miy nén TECUMSEH 385t
may td1 dong 169

mit bang kho larh 40t, 198t

mit bang kho lanh truyén théng
46t

mdng kho lanh 67
mong am duong 102

N

nang sudt lanh tiéu chuin 220t
nén 71t

nguon dién 43

ngudn nude 43

nhing s4 liéu ban dau St

nha mdy ché bién thuc phdm 621, 198t
nha mdy ché bién thuy san 62, 198t

nhiét do bao quan 12t
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nhiét do hin 208

nhiét do ngumg tu L 1t, 205t
nhi¢t do nudc lam mdt 11
nhiét dé qud lanh 206t
nhiét do so1 204t

nhiét do tinh todn 7t

nhiét tai 119t

nhiét toa do dong co 116
nhiél toa do ho hip 117
phiét tod do san phim 109t
nhiét toa do thong gié 114
nhiét toa do van hanh 115
nhigt tod qua tudng bao 105t
nude mudi 163t

~

O

ong gié 3571

P

panel cdch nhiét 98t

phuong phdp lam lanh 14
phuong phap tuan hoan khi 18
phuong phip xép 43 1%t

Q

quat gié 358t
quat hudng truc Nga 363
quat ly tam Nga 362

S
SI 3891
so dO cp long dan bay hoi 152t



s0 d0 hé théng lanh 127¢, 1671
s0 d6 hé théng lanh co ban 151t
50 d6 hé thdng lanh nho 130t
s d6 hé thong lanh t6 hop 145t
so do nguyén ty 131

so d6 P+1 131

sof 46 wean hokn khong khi 18

T

tai nhiét may nén 119t

tai nhiét thiét br 119t

thap ngung tu 255, 263

thé tich hiit 1Y thuyét 216
thé tich htit thuc thé 216
thiét k& mit bing 22t
. 1hiét k& thé tich 22t

théng sd ngodi nha 5t

thési gian bao quan 12t

tiéu chuan chat tai 31t

tinh binh chéfa cac dp 306t
tinh binh chira du phong 308
tinh binh chira tudn hoan 307
tinh chon duong ong 344t

tinh chon mdy lanh mét cip 323t

tink chon mdy lanh nho 324t
tinh chor mdy lanh t& hop 322

linh chon may nén mot cap 204t

tinh chon thap giai nhigt 314t
tinh chon thiét by 248

tinh chon thi€t bi phu 306t
tinh kiém tra may lanh 328
tinh lanh xudmg bia 30h

tinh nhiét kho lanh 104t

tinh todn chu trinh hai cap 232
tinh todn chu trinh mot cdp 228
td hop lanh 3221

td ngung tu Bitzer 353t

(6 ngung tu TECUMSEH 384
rér lue dudmg Ong 355

ti ket dong gi6 173

tudng bao 67t

tudng ngan 67t

v

van mét chiéu 313
vat lieu cdch 4m 81
vat hiéu cdch nhidt 81
vét liéu x3y dung 81

X

xuong bia 301t
xuong nude dd 43
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MUC LUC

Lot néi ddu

Clucong 1. Nhitng sé liéu ban ddu

1.1 Nhimg s6 liéu vé khi tugng
1.1.1 Céc 56 ligu v¢é khéng khi bén ngoai
1.1.2 Chon nhiét d6 nudc lam mét binh ngumg
].2 Nhimg 56 liéu v¢é ché€ do bio quan sin phim
1.3 Chon phuong phap 1am lanh
1.4 Hiéu nhiét 6 gida cdac vich ngan
1.5 Phuong phap xép dd - mdy nang ha

Churong 2, Thiét ké thé tich va mdt béng kho lanh
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2.1 Bat van dé
2.2 Phén lo.’ kho lanh
2.3 Phan loai budng lanh
2.4 Phan b6 dung tich
2.5 Tiéu chudn chat 1ai
2.6 Xdc dinh s6 lugng va kich thude cdc budng lanh’
2.7 Kho lanh thugng nghiép va doi séng
2.8 Quy hoach mat bang kho lanh
2.8.1 Yéu ciu chung ddi vdi quy hoach mat bing kho lanh
2.8.2 Dung tich v chtfc nang cta kho lanh
2.8.3 Tinh todn kinh t&
2.8.4 Chon mit bang xay dung
2.8.5 Ngudn nude
2.8.6 Nguén dién
2.8.7 Boc xé&p
2.8.8 Xudng nudce dd di kém
2.8.9 Kho lanh 1 ting hay nhi¢u tAng

Trang

12
14
19
19

22
22
22
24
26
31
33
38
40
40
42
42
42
43
43
43
43
44



2.8.10 Mot s6 mat biang kho lanh truyén théng 46

2.8.11 Mot 6 mat bing kho lanh lap ghép 57
2.8.12 Yéu cau déi voi phong mdy va thiét bi 59
2.8.13 Yéu ciu doi véi mat bang kho lanh thuong nghiép 61
2.9 Quy hoach mit bang nha mdy ché& bi¢n thuy san 62

Clutong 3. Cdu tritc xdy dung va cdch nhiét kho lanh truyén théng

va kho lanh ldp ghép 66
3.1 Kho lanh truyén thong 66
3.1.1 Yéu cau chung 66
3.1.2 Méng va cot 67
3.1.3 Tudng bao va tudng ngan 67
3.1.4 Mdi 70
3.1.5 Nén 71
3.1.6 Cira v man khi 74
3.1.7 Buong 6ng 76
3.2 Tinh todn cdch nhiét kho lanh truyén thong 77
3.2.1 Vat liéu cdch nhiét 77
3.2.2 Vat liéu cach 4m 80
3.2.3 Xdc dinh chiéu ddy cdch nhiét 83
3.2.4 Tinh kiém tra dong suong trén bé mit ngoai vdch cich nhiét 86
3.2.5 Tinh kiém tra dong am trong cd cdu cich nhiét : 87
3.3 Kho lanh 14p ghép 95
3.3.1 Yéu cdu déi véi kho lanh lip ghép 96
3.3.2 Uu nhuge diém so vdi kho lanh truyén thdng 97
3.3.3 Cdu tao kho lanh lap ghép 98
3.3.4 Cau tao panel 100
3.3.5 Chi tiét lap ghép 101
3.3.6 Cira kho lanh 103
Clutong 4. Tinkh nhiét kho lanh 104
4.1 Pai cuong 104
4.2 Dong nhigt qua két ciu bao che Q, 105
4.3 Dadng nhiét do san pham tda ra Q, 109
4.4 Dong nhiét do thong gid budng lanh Q, 114
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4.5 Céc dong nhiét van hanh Q, 115

4.6 Dong nhi¢t do hoa qua hé hip Qs 117
4.7 Bang \Sng hop két qua tinh todn 118
4.8 Xac dinh tdi nhiét cho thigt bj va mdy nén 119
4.9 Thi du tinh todn 122
Ciutonyg 5. So' do hé thong lank co ban 127
5.1 Bai cuong 127
5.1.1 So dé va tiéu chuin ISO 127
5.1.2 Yéu cu ddi vdi so d6 hé thdng lanh 135
5.1.3 Phan loai 136
5.2 So d6 hé thong lanh ¢ nho 139
5.3 So dd hé théng tank dang 18 hgp 145
5.4 So dé hé théng lanh co ban 151
5.4.1 Heé thong lanh | cap 151
5.4.2 He thong lanh 2 cip 151
5.4.3 So dé c4p 1ong cho din bay hoi 152
5.4.4 Sg dd binh tdch long dat trén cao 156
5.4.5 So dé binh tdch 16ng dat dudi thip vdi binh chita dy phong 157
3.4.6 So dé xa bang vdi binh chira thu hoi 158
5.4.7 So d6 ¢6 bom twin hoin 159
5.5 So d6 chat tai lanh cGa hé théng lanh gidn tiép 162
Chuong 6. Mét 56 hé thong lanh cu thé 167
6.1 Thiét bi két dong thire pham 167
6.1.1 Dai cuong 167
6.1.2 Budng két dong 170
6.1.3 T két dong théi gié 173
6.1.4 Mdy két dong tang soi 173
6.1.5 Mdy két dong bang chuvén xodn 174
6.1.6 Miy két dong bang chuyén thang 176
6.1.7 Miy két @ong tiép xuc 178
6.1.8 Mot s6 phuong phap két dong khidc 181
6.1.9 So dé hé théng lanh cha may két dong 185
6.2 May san xuat nude dd 188
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6.2.1 BE da khai

6.2.2 Mdy dd vay

6.2.3 So d6 hé thong lanh cia mdy 1am nude da
6.3. So d6 hé (héng lanh nha mdy ché bién thire pham

6.3.1 Quy hoach mit bang

6.3.2 So do he thong lanh

Chuong 7. Tinh todn chu trinh lanh, tinh chon mdy nén
7.1 Chon cdc théng s cna ché do lam viéc
7.2 Chu trinh mé&y lanh nén hoi mot cap
7.2.1 Chu trinh mot cdp aménidc
7.2.2 Chu trinh mot cap freon
7.2.3 Tinh nhiét may nén chu trinh mot cap
7.2.4 Thi du tinh todn chu trinh mot cdp
7.3 Chu trinh mdy lanh nén hoi hai cdp
7.3.1 Chu trinh hat cap lam mdt trung gian hoan toan
7.3.2 Chu trinh hai ¢dp binh trung gian ¢6 8ng xoan
7.3.3 Tinh nhiét mdy nén chu trinh hai cap
7.3.4 Thi du tinh todn chu trinh hai cap

Chirong 8. Tinh chon thiét bi

8.1 Thiét bi ngung tu
8.1.1 Binh ngung 6ng vO amoniic
8.1.2 Binh ngung 6ng vo fredn
8.1.3 Dan agung hai
8.1.4 Thap ngung ty
8.1.5 Dan ngung khong khi
8.1.6 Tinh thiét bi ngung tu
8.1.7 Thi du tinh toin

8.2 Thiél bi bay hoi
8.2.1 Thiét bi bay hoi 1am lanh chit téi lanh {ong
8.2.2 Dan lanh khong khi tinh
8.2.3 Dan lanh quat

8.3 Chon cdc thiét bi phu
8.3.1 Binh chga

188
194
197
198
198
203

204
204
208
209
212
213
228
232
233
237
239
24]

248
248
250
253
256
258
259
260
263
279
279
288
295
306
306
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8.3.2 Binh tdch iong
8.3.3 Binh trung gian
8.3.4 Binh tich dau
8.3.5 Binh chtra dau
8.3.6 Van mot chidu
8.3.7 Cdc thiét bi khic
8.4 Tinh chon thdp giai nhiét

Chirong 9. Tinh chon mdy lanh mét cdp
9.1 Pai cuong
9.2 Tinh chon mdy lanh nho
9.3 Tinh kiém fra thiét bi Janh
9.4 Chon may lanh ¢ trung va cd 1om

Chuang 10. Tink chon duong ong, bom, guat
10.1 Tinh chon dudng 6ng freon va amonidc
10.2 Tinh chon dudug éng nuéc va nudc mudi
10.3 B6 tri va cd dinh dudng Gng
10.4 Chon bom nude va nude mudi
10.5 Tinh chon bom amoniac
10.6 Tinh todn ad luc dudng 6ng
10.7 Tinh todn dudng 6ng dan khong khi
10.8 Tinh chon quat gid

Plug tue | - Bang hoi bio hoa R12

Phiu lyc 2 - Bang hoi bao hoa R22

Plu luc 3 - Bang hoi bao hoa NH;

Pint luc 4 - Do thilgp - h R12

Phui Iuc 5 - Do thi lgp - h R22

Phu luc 6 - D6 thi Igp - h NI,

Phut luc 7a — Dan ngung kiéu FNH, quat théi ngang cia Hing Gao
Xiang Trung quéc

P lite 7b - Céc thong s6 kich thude dan ngung FNH theo phu luc 7a

Piut lue 7¢ - Hinh déng, kich thude dan ngung FIHN (theo phu luc 7a
va Tb)
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310
311
3i2
312
313
313
314

323
323
324
328
33)

344
344
345
347
347
351
353
357
358

364
366
368
370
372
374

376
377
378



Plug luc 8 - Dim ngung mdy lanh cong nghiép kiéu FNV

Pl Iue 9a - Dan bay hoi treo tran kicu hitt gié kiéu Au - M§ do hang
Gao Xiang Trung quéc san xuit

Pl lue 96 - Kich thude dan bay hoi GX

Piug tuce 9¢ - 1inh ddng va kich thuée dan bay hoi GX

Phu iuc 10a - T ngung tu mdy nén kin TECUMSEIT (M¥) nhiét do
trung binh va thdp (kién hit gio)

Phu ligc 106 - T6 ngumg 1 mdy nén kin TECUMSEH nhict do thap

Piue lue 10c - Hinh ddng @ ngung tu ¢é mdy nén TEHCUMSEH

Pt lue J1a - Mot 6 16 ngung tu giai nhiét gid vira v nho cla Bitzer
(CHLB Enic)

Plug Iuc 115 - Mot s6 16 ngung tu gidi nhiét nude vira va nhd cha Bitzer

Phu Iyc 11c - Hinh ddng t6 ngumg tu gidi nhiét gi6 cla Bitzer (CHLB
bic)

Phut luc 11d - Hinh dang (8 ngung tu giai nhiét nudce ctia Bitzer (CHLB
biic)

Piut e 12a - Mdy nén kin nhiét dé trung binh va cao TECUMSEH (M¥)

Pl liee 126 - Mdy nén kin kiéu nhiét do thap TECUMSEII

Pl lie 12¢ - Mdy nén kin cho diéu hoa khong khi TECUMSEH

Phu luc 13a - inh ddng vi ky hi¢u mdy nén nia kin Frascold (Y)

Pl e 13b - Mdy nén nita kin Frascold 1 ¢cip

Phut lie 13¢ - Mdy nén nlra kin Frascold 2 cap

Phu lne 14 - Tinh chuyén déi cdc don vi sang hé ST

Tai lidu tham khde chinh
Tie muc
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Chju trdch nhiém xuit ban

Bién tip

Sua bai
Vé bia

PGS. TS T6 Déng Mai
Ngoc Khué

Héng Thanh

Hdng Thanh

Huong Lan

In 800 cudin khd 16 x 24 cm tai Xudng in NXB Van hoa dan téc.
Giay phép xuat ban s6: 546 - 83 -21/4 /2005,

In xong va ndp im chiéu thang 5/ 2005,
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