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TUYEN BO BAN QUYEN

Tai liéu nay thuOc loai sich gido trinh nén cic nguOn thong tin c6 thé
dugc phép dung nguyén bdn hodc trich diing cho cidc muc dich v€ do tao hodc
tham khdo.

Moi muc dich khdc mang tinh 1éch lac hoac s dung v&i muc dich kinh
doanh thi€u lanh manh s€ bj nghiém cam.
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LOI GIOI THIEU

Cung vO&i su phat tri€n kY thudt lanh, viéc dao tao phat tri€n d0i ngi kY
thudt vién lanh nghé dugc Pang, Nha nudc, Nha trudng va mOi cong dan quan
tam sau sac d€ c6 th€ 1am chU dugc may méc, trang thi€t bj cla nghé.

Cubn gido trinh “Thi€t k€ va 13p dat hé thOng mdy lanh™ cung cap céc
ki€n thUc v€ tinh todn thi€t k€ hé thOng lanh, tinh todn cic chu trinh lanh, tinh
chon mdy nén, cic thi€t bi phu, xay dung, 1ap dat cic thiét bj trong hé thOng
lanh. Hoan thi€n cé4c kY niing tinh toan thi€t k€ c4c hé thOng lanh cong sudt nho,
nhan bié€t, ki€m tra, ddnh gi4 tinh trang cac thi€t bi, phu kién cla hé thOng lanh,
1ap dat, két ndi, th(r nghiém, van hanh cdc thi€t bj va mo hinh cic hé thOng mdy
lanh kho lanh...

Gido trinh dugc bién soan dung cho chuong trinh Cao dang nghé KY
THUAT MAY LANH VA PIEU HOA KHONG KHI. Gido trinh dugc ding dé&
gidng day trong cdc Trudng Cao dang nghé va lam tai liéu tham khdo cho céc
truOng cé cung hé dao tao vi dé cuong cla gido trinh badm sit chuOng trinh
khung quOc gia cla nghé.

C&u tric cUa gido trinh gbm 3 bai trong thdi gian 150 gi® qui chudn bao
gOm 36 gi0 1y thuy€t va 114 gid thuc hanh.

Cu0n gido trinh dugc bién soan dua theo nOi dung cdc tai li€u tham khdo.
Maéc di di c6 nhi€u cO gang nhung cubn gido trinh chac chan khong tranh khoi
thi€u sét. Chiing t6i mong nhan dudc y ki€n déng gép d€ gido trinh dugc chinh
sUfa va ngay cang hoan thién hon. Moi gép ¥ xin gli vé BO mdn nhi€t lanh —
Khoa dién TruOng Dai hoc cong nghi€p Ha NOi.

Xin trdan trong cam on!

Ha NOi, ngay 15 thdang 1 nam 2013
Tham gia bién soan
ChU bién: Thac si Nguyén Xuan Binh
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TEN MO DPUN: THIET KE VA LAP PAT HE THONG MAY LANH
Ma mé6 dun: MD 33
Vi tri, tinh chat, ¥ nghia va vai tro cla mé dun:

- Hoc sau khi d4 hoc xong cdc mdn hQoc, md dun kY thuat cO sd, cdc mod
dun chuyén mon nghé nhu: 1anh co ban, hé thGng mdy lanh dan dung va thuong
nghiép, hé thdng may lanh cong nghiép;

- Ung dung cdc kién thlc da hoc d€ tap su gidi quyét nhiém vu cu thé
dugc giao.

Muc tiéu clla mo dun:

- Trinh bay dugc phuong phdp tinh todn tdi lanh, thi€t 1ap so d0 hé thOng
lanh can c6, lua chon mdy va thi€t bj trang bi cho hé thdng;

- Tinh sO b0 dugc cong sudt, sO 1ugng, chling loai may va thi€t bi, thiét
k€ va thé hién dugc so d6 1ap ndi hé thOng trén ban vE;

- Lap dat duoc hé thGng m4y lanh vUra thi€t k€ trén mé hinh mo phdng.
NOi dung clla mé dun:

. ThGi gian
50 Cac bai trong mé dun T&,‘g Ly | Thue Kié
TT sO thuyét | hanh | m tra
1 | Tinh to4n x4c dinh phu tdi lanh 25 23 2
2 | Thiét k€ so bO hé thOng mdy lanh 20 18 2
3 | Lap dat hé thGng may lanh. 102 10 88 4
4 | Ki€ém tra két thic md dun 3 3
Céng 150 51 88 11
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BAI 1: TINH TOAN XAC PINH PHU TAI LANH
Ma bai: MD33 - 01

Gigi thiéu:

Phu tdi lanh 12 mot trong nhig thong sO rat quan trong trong viéc thi€t
k€ hé thOng lanh. N6 quyét dinh dén viéc tinh chOn cdng sudt may nén va cic
thiét bi khdc , chinh vi vay vi€c xdc dinh phu tdi 1anh can phdi c6 d6 chinh x4c
cao, n€u phu tai qué thira s& dan dén chi phi dau tu cao, phu tai thi€u thi khong
dam bdo dugc qud trinh bdo qudn sdn pham.

Muc tiéu:

- Tinh toan dugc sO lugng kho, x4c dinh kich thudc, két cau va bo tri
mat bang t6 hop kho lanh

- X4c dinh dugc d6i tuong can lam lanh, ki€u lam lanh (Truc ti€p/gidn
ti€p), bo trf, sdp xEp san pham,...

- Tinh to4dn dugc phu tai 1anh cla hé thdng

- Tinh todn va kiém tra dudgc cach nhiét, cich am, kiém tra dong suOng,
dong am cUa véach

- X4c dinh dugc phu tdi may nén va thi€t bi, chon mdy nén va cic thi€t b

- Phan tich c4c uu nhuge diém cla cdc loai kho lanh

- Gidi thich dugc Uu nhugc di€m cla cic qud trinh 1am lanh

- Tra bang va do6 thi thanh thao

- Reén tinh can thdn, ty my, nghiém tic, trung thuc trong hoc tap va lao
dbng
NOi dung chinh: \

1. XAC PINH KET CAU HO DUNG LANH (TO HOP KHO LANH/ BUONG
LANH/ BE PA...), POI TUGNG CAN LAM LANH, KIEU LAM LANH
(TRUC TIEP, GIAN TIEP), BO TRi SAP XEP SAN PHAM... NHIET PO
LANH CAN DAT:

1.1. Xdc dinh dién tich xdy dung, kich thuéc, s6 luong cdc loai phong/hodc

kich thuéc kho bdo quan/Bé& nudc dd,...Dinh két c@u cdc vich ngan che.

* Thé tich kho lanh dugc x4c dinh theo bi€u thifc:

Ta cé: E=V.g, tan
E

Suy ra: V. —, m
gy

Trong do:
E - Dung tich kho lanh, tan.
g, - Binh mUc chat tai, tdn/m® dugc tra trong bdng sau
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Bang 1.1 - Tiéu chudn chat tai va hé sO thé tich clla mOt s6 sdn pham bdo quan

lanh:

Tiéu chuan

Hé s tinh

San phdm bdo quan chat tai g, thé tich a
t/m’
Thit bd dong lanh 1/4 con 0,4 0,88
1/2 con 0,3 1,17
1/4 va 1/2 con 0,35 1

Thit cUtu dong lanh 0,28 1,25
Thit Ign dong lanh 0,45 0,78
Gia cdm dong lanh trong hom g0 0,38 0,92
Ca dong lanh trong hom gb hodc cactong 0,45 0,78
Thit thin trong hom cactdong 0,7 0,5
M@ trong hOp cactdong 0,8 0,44
TrUng trong hQp cactdng 0,27 1,3

DO hOp trong cic hom gb hodc cacténg 0,6 0,65 0,58 0,54
Cam, quit trong c4c ngin gb mOng 0,45 0,78

KHI SAP XEP TREN GIA
MG trong céc hOp cactdng 0,7 0,5
TrUng trong cdc ngdn cactdng 0,26 1,35
Thit hdp trong céc ngin gb 0,38 0,92
Gid trong cic ngin gb 0,3 1,17
Thit d6ng lanh trong cdc ngin g0 0,44 0,79
trong ngan cactong 0,38 0,92
Nho va ca chua & khay 0,3 1,17
T4o va Ié trong ngin g0 0,31 1,03
Cam, quit trong hOp mOng 0,32 1,09
trong ngin g0, cactong 0,3 1,17
Hanh tay kho 0,3 1,03
Ca rot 0,32 1,09
Dua hau, dua bg 0,4 0,87
Bap cai 0,3 1,17
Thit gia 1anh hodc két déng bang gi4 treo 5,5
trong congtenO 2

Ghi chii:
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Tiéu chudn chat tai 12 khoi lugng khong bi n€u sdn phdm khong bao bi va
12 khOi lugng cd bao bi n€u sdn phdm c6 bao bi

DE tinh toan thé tich bubng cdp dong c6 th€ dung tiéu chudn chat tai theo
mOt mét chi€u dai gid treo 12 0,25 t/m. N€u diing xe day c6 gid treo c6 th€ ding
chat tai theo dién tich m?. M6i 1 m%6 thé sap x€p dugc 0,6 dén 0,7 t (tuong
duong 0,17 t/m’)

Tiéu chudn chat tdi G cac thi€t bi lanh, kho lanh thuong nghiép va tiéu
dung nh® hon rat nhi€u so v4i tiéu chudn chat tai cUa cac kho lanh gidi thiu &
trén, thuOng chi dat t& 100 dén 300 kg/m? di€n tich kho lanh tiy theo loai hang,
cch bao géi va cdc xap x€p hang trén gia.

* Xdc dinh dién tich chat tai:

Dién tich chat tdi cla buOng lanh F, m? dugc xdc dinhqua thé tich buOng

lanh va chi€u cao chat tai:
FoYom
h

Trong do:

F - Dién tich chat tai hodc dién tich hang chi€m truc ti€p, m>.

h - Chi€u cao chat tai, m.

Chiéu cao chat tdi 12 chi€u cao 16 hang chat trong kho, chi€u cao nay phu
thudc vao bao bi dung hiang, phuong tién bOc d&. Chi€u cao h ¢ th€ tinh bang
chi€u cao budng lanh trlr di phan 18p dat dan lanh treo trdn va khodng khong
gian can thi€t d€ chat hang va d& hang. Chi€u cao chat tai phu thudc vao chi€u
cao thuc t€ h, cla kho. Chi€u cao h, dugc xdc dinh bang chi€u cao phU bi cla
kho lanh trU di hai 1an chi€u day cdch nhiét cUa tran va nén kho lanh:

h=H-2 , m

+ H - La chi€u cao phU bi cUa kho 1anh, m. Chi€u cao phU bi H cUa kho
lanh hi€én nay dugc st dung thuOng dugc thi€t k& theo cic kich thudc tiéu
chudn sau: 3000, 3600, 4800, 6000 mm. Tuy nhién, khi can thay d6i van cé thé
di€u chinh theo yéu cau thuc té.

+ - Lachiéu day c4ch nhiét,

Chiéu cao chat tdi h, m dugc tinh bang chi€u cao thuc t& cla kho h, trlr di
khodng h& can thi€t phia trén tran d€ Iuu thong khong khi va khodng khong gian
can thiét d€ chat hang va d& hang.

* X4c dinh tdi trong cla nén va cla tran dudc tinh todn theo dinh mUc chat tai
va chi€u cao chat tai clla n€n va gid treo hodc méc treo va tran :

T4&i trong nén, trdn dugc xac dinh theo cong thirc:

g = g.h
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Trong do:
g; - La tdi trong cUa nén, tran, tan/m>
g, - Pinh mUc chat tdi, tan/m’
h - Chi€u cao chat tai, m.
* Xd4c dinh dién tich 1anh can xay dung:
Dién tich 1anh can xay dung dudc x4c dinh theo cong thlc sau:
CF
1= B, (m”).
Trong do:
F, - dién tich 1anh can xay dung, m’.

- hé sO s dung dién tich cic buOng chlra, tinh cd duGng di va cic di€n
tich gilta cac 16 hang, gita 16 hang va cOt, tuOng cic dién tich 1ap dat thiét bj
nhU dan bay h0i, quat. » phu thuQc vao dién tich budng va 13y theo bang 1.2.

Bang 1.2 — Hé s0 sU dung di€n tich theo thé tich bubng lanh:

Dién tich budng lanh, m> F
Pén 20 0,5 0,6
T 20 dén 100 0,7 0,75
T 100 dén 400 0,75 0,8
Hon 400 0,8 0,85

Qua bang 1.2 c6 thé€ thdy rang bubng lanh cang rdng thi hé s6 s dung
dién tich cang 16n vi c6 th€ b0 tri hgp 1y hon cac 16i di, cac 16 hang va cic thiét
bi.

* X4c dinh sO phong lanh can xay dung:
S6 1ugng phong lanh can xiy dung dugc xdc dinh qua cong thic sau:
, B

f

Trong do:

F, - dién tich 1anh can xay dung, m’

Z - sO phong 1anh tinh to4n xay dung.

f - 12 dién tich bubng lanh quy chudn, m?

Dién tich bubng lanh quy chudn tinh theo hang cOt quy chudn céch nhau
6m nén f c0 c& 1a 36 m>. Cic quy chudn khac nhau 14 bi sO cUa 36 m>. Trong khi
tinh todn, di€n tich 1anh c6 th€ 16n hon di€n tich ban ddu 10  15%, khi chon Z
12 sO nguyén.

* X4c dinh dung tich thuc t€ cUa kho lanh:
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Néu s0 bubng lanh nhén dugc khi thi€t k€ mat bang, khac vdi tinh todn
thi x4c dinh dung tich quy uGc thuc cla kho lanh theo bi€u thifc.

Z
E, EZt
Vi

Trong do:
E, - Dung tich thyc cUa kho lanh, t&n

Zt - SO phong lanh thuc té& xiy dung
E - Dung tich kho 1y thuyét, tan
Z - SO phong lanh 1y thuy€t can xiy dung

Khi thi€t k€ mat béng kho 1anh can phai tinh todn thém cic dién tich lanh
phu trg chua ndm trong cic tinh toan & trén. Vi du nhu hanh lang, budng chét
tai, thao tai, ki€m nghiém sdn pham, budng chlta ph€ pham va k€ cd bubng két
dong cla kho lanh phéan phoi.

1.2. Nhiét dé lanh xdc dinh theo nhiém vu hodc theo san ph&m can lam
lanh:

Kho lanh chuyén diung chi ¢6 mOt budng vGi mOt ché d0 nhiét dd duy
nhat. Nhung trong kho lanh thuGng cé nhi€u phong vGi cic ché d0 nhiét do
khac nhau d€ bdo quan cdc sdn phdm khic nhau. Ngay trong tU lanh gia dinh
cling c6 ba ngin riéng v&i ba ché d6 nhiét d6: ngin dong nhiét do 1a -6°C, -12°C
hodc -18°C d€ bdo qudn dong; ngin lanh nhiét dd (0 + 5)°C d€ bdo quan lanh
va ngin rau qud nhiét d0 (7 + 10)°C d€ bdo quan rau tUoi. Sau day la dac trung
cdc phong lanh khéc nhau c6 thé c6 trong kho lanh.

1.2.1. Phong bdo qudn lanh (0°C):

ThuOng c6 nhiét dd -1,5°C dén 0°C va ¢ &m (90 + 95) %RH. Cic sdn
pham bdo quan nhuU thit, c4... dugc x&p trong bao bi va dat 1én gid trong phong
lanh. Dan lanh 1a loai dan tinh hodc dan quat.

1.2.2. Phong bdo qudn dong (-18 + -20)°C:

Diing d€ bdo quan cic loai thit, c4, rau, qua... di dugc két dong, nhiét db
tUr (-18 + -20)°C, nhi€u khi dén -23°C theo yéu cau ddc biét, dd am (80 + 90) %
RH. Dan lanh c6 thé 1a dan tinh hoac dan quat.

1.2.3. Phong da niing (-12°C):

Pugc thi€t k€ c6 nhiét d6 1a -12°C nhung khi can c6 thé dua 1én 0°C dé
bdo quan lanh hodc dua xudng -18 °C d€ bdo qudn dong.

C6 thé ding phong da ning d€ gia 1anh cho sdn phdm. Dan lanh cé thé€ 1a dan
tinh hodc dan quat.
1.2.4. Phong gia lanh (0°C):



13

Duing d€ gia lanh (1am lanh) sdn phdm tU nhiét dd mdi trudng xudng dén
nhiét d0 bdo quan lanh can thi€t d€ gia lanh sO b0 cho cdc sdn phdm ddng lanh
trong phuong phéap k&t dong hai pha.

Tuy theo yéu cau c6 th€ ha nhiét d0 phong lanh xudng -5°C hodc ning
nhi€t dd 1én trén 0°C theo yéu cau cong nghé lanh. Dan lanh thuOng 1a loai dan
quat d€ ting cuOng trao dOi nhiét, ting tOc dO gia lanh cho sdn pham.

1.2.5. Phong k€t dong (-35°C):

Duing d€ két dong cic sdn phdm nhU c4, thit... k€t ddong mOt pha nhiét db
sdn pham vao 12 37°C con két dong hai pha 14 4°C. S&n pham ra c6 nhi€t dd bé
mat tU (-12 = -18) °C, nhiét d0 tAm phadi dat -8°C.

Do c6 nhi€u uu di€m hon nén két dong mOt pha ngay nay dudgc st dung
nhi€u hon. Ngoai phong két ddng, ngiy nay ngUdi ta con sU dung rOng rdi céc
loai may két dong thuc phdm nhu: mdy két dong ti€p xic, bing chuyén ki€u
tam, ki€u tang sdi, ki€u nhing chim... c6 tdc d0 k€t ddng nhanh va cuc nhanh,
ddm bdo chat lugng cao cUa thuc pham.

1.2.6. Phong chét tdi va thdo tai (0°C):

C6 nhiét d0 khong khi khodng 0 °C phuc vu cho cdc budng két dong va
gia lanh.

1.2.7. Phong bao quan nudc da (- 4°C):

C6 nhiét d0 - 4°C di kem b€ sdn xuat nudc da khoi. Dung tich phong tiy
theo yéu cau c6 th€ trlt dugc tUr 2 dén 5 1an (ddc biét dén 30 1an) ning sudt
ngay dém cUa b€ d4. Dan lanh thuOng 14 loai treo tran tinh.

1.2.8. Phong ché bi€n lanh (+15°C):

Diing trong cé4c xi nghi€p ché& bién lanh thuc pham c6 cong nhin lam viéc
lién tuc bén trong. Nhiét d0 tuy theo cong nghé ché bién c6 thé tur (10 = 18)°C.

Ngoai ra kho 1anh con c6 th€ cé cdc phong nhu: phong ti€p nhan va phan
phOi sdn phdm bdo qudn, phong phu bdo quan cic sdn phdm kém chat lugng,
phong phu cho phuong tién bOc xE€p cO khi di vao thang mdy...

Céac phong nay c6 thé c6 nhi€t dd tr 0°C dén nhiét dd méi truOng tuy theo vi tri
cUa phong.
* Nh(mng sO li€u vé ché d0 bdo quan san pham:

Ché d0 bdo quan san pham la van dé kha phltc tap va da duodc nghién
cUu rat nhi€u, né ludn thay doi theo di€u ki€n, tinh chat sdn phdm, phuong phap
lam lanh va bdo qudn. Viéc chon ding dan ché d6 bdo qudn nhu nhiét do, d6
am, thong gi6 hodc khong, tOc d0 gi6 trong buOng, sO 1an thay dGi khong khi ...
s€ 1am ting dang k€& thOi gian bdo qudn san phdm. Bang 1.3, 1.4, 1.5 gidi thiéu
ché d6 bdo quan rau, hoa qud, trlng (cic sdn pham sOng, th®, ¢ thong gid khi
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bdo quan), cic loai d0 hOp va cdc sdn pham dOng vat, theo tiéu chudn Nga va

burc.

PGi vbi cic sdn phdm sOng c6 thd nhu rau hoa qud tuoi khi bdo quan
lanh, khong dugc dua nhiét d0 thap hon quy dinh. Nhiét d6 lanh qué c6 thé lam

chét rau hoa quad.

Bang 1.3 - Ché d6 bdo quan rau qua tUoi:

, - A +n or | PO@mKkhong| Ché dd Thoi gian
Sanpham | Nhiet do, "C khi, % thong gi6 bdo quan
BUGi 0 5 85 Md 1 2 thing
Cam 0,5 2 85 1 2 thang
Chanh 1 2 85 1 2 thang
Chu0i chin 14 16 85 S 10 ngay
Chudi xanh 11,5 135 85 3 10 tén
DU chin 4 7 85 3  4tudn
D(ra xanh 10 85 4 6 thing
Dao 0 1 85 90 4 6 thing
Tao 0 3 90 95 3 10 thang
Ca chua chin 0 2 85 90 1 6tuan
Ca chua xanh 5 15 85 90 1  4tuan
Ca 6t 0 1 90 95 1 3 thang
18 90 Doéng 12 18 thing
A -18 90 Mé 5 thang
Dua chuot 29 90 Péng | 1 nim
bau tuoi 2 90 Md 3  4tudn
Hanh 0 4 75 1 2tudn
Khoai tay 3 10 85 90 6 9 thang
x : 0 2 80 90 1 2tudn
Nam (ol 18 90 Péng |8 10 thang
Cai bap, stip 2 0 90 Ma 0,5 3thang
10 -18 90 Dong 10 12 thang
Su hao -1 05 85 90 MG 2 7tudn
DUa 0 85 1 2 thdng
Xoai 13 85 90 2 3tuan
Hoa néi chung 1 3 85 95 1  2tuan
Cuc 1,6 80 2 tudn
Hué 1,6 80 1 thang
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Phong lan 2 45

80

1 thing

Hoa h6ng 4.5

80

1 thing

Bang 1.4 - Ché d0 va thdi gian bdo qudn d6 hp rau qua:

Thoi
A PO am gian
San pham Bao bi NP l?t khong khi, | bao
do, 'C 2
. %0 quan,
thang
Compot qua HOp sat tdy déng| 0 5 65 75 8
hom
DO hbp rau HOp sat tiy déng| 0 5 65 75 8
hom
Nudc rau va nudc qua
- Tiét triing Chai dong hom 0 10| 65 75 7
- Thanh trung 0 10| 65 75 4
Rau ngadm mudi, qua ngam | Thing gb 16n 0 1 90 95 10
gidm
Nam udp mubdi ngam | Thung g0 16n 0 1 90 95 8
gidm
Qud sdy, ndm say Hom, géi 0 6| 65 175 12
Rau sdy Hom, thingtrbng | 0 6 | 65 75 10
Lac cd vo Goéi -1 75 85 10
Lac nhan Goi -1 75 85 5
MUt rim
- Thanh tring trong hOp kin | HOp sat tdy déng| 2 20 | 80 85 35
- Thanh trung hom 10 80 85 3
Thiing g0 16n 15
MUt déo
- Thanh tring trong hdp kin | HOp sat tdy déng| 0 20 | 80 85 3 5
- Thanh trung hom 10 15| 80 &5 3
Thing g6 16n
MUt ngot (mUt min, mUt | Thing g6 16n 0 2| 8 85 2 6

nghié€n)




Bang 1.5 - Ché d6 bdo qudn sdn phdm dOng vat:

16

n Po am 2 an \
> o Nhiet N ., | Che do Thoi gian

San pham do, 'C khonqgo khi, thong gi6 | bao q%lén

Thit bd, huGu, nai, cUu -0,5 82 85 Pong 10 15 ngay
0,5

Thit b gdy 0 05 80 85
Ga, vit, ngan, ngdbng m6 | -1 0,5 85 90
san
Thit 10n tuoi Udp lanh 0 4 80 85 10 12 thang
Thit 10n tuoi udp dong -18  -23 80 85 12 18 thang
Thit déng hdp kin 0 2 75 80
C4 tudi udp dé tUr 50 dén . .
100 % IUQan o4 -1 100 DPong 6 12 ngay
Cikho (W=14 17%) 2 4 50
C4 thu mudi, sdy 2 4 75 80 Mé& 12 thang
Luon sOng 2 3 85 100 Vai thing
Oc sOng 2 3 85 100
So huyét -1 11 85 100 15 30 ngay
Tém sOng 2 3 85 100 Vai ngay
Tdm ndu chin 2 3 85 100 Vai ngay
B0 mu6i ngdn ngiy 12 15 75 80 MG 38 tudn
B0 mudi 1u ngay -1 4 75 80 12 tudn
B0 mudi 1au ngay 20 -18| 75 80 36 tuan
Pho mat cUng 1,5 4 70 4 12 thing
Pho mét nhio 7 15 80 85 It ngay
S{ra bOt dong hOp 5 75 80 Déng 3 6 thdng
S{ra dac c6 duOng 0 10 75 80 6 thiang
S{ra tuoi 0 2 75 80 2 ngay

2. TINH TOAN PHU TAI LANH:

Tinh nhié€t kho lanh Ia tinh todn cdc dong nhi€t tU mdi truOng bén ngoai
xam nhadp viao kho lanh. Pay chinh 13 dong nhiét tOn that ma may lanh phai cé
du cong sudt d€ thai né trd 1ai mdi truOng bén ngoii, ddm bAo su chénh 1éch
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nhiét dd On dinh gilta buOng lanh va khong khi bén ngoai. Muc dich cudi cling
cUa viéc tinh todn nhi€t kho lanh 1a d€ x4c dinh ning sudt lanh cla mdy nén va
cdc thi€t bj 1anh can 1ap dat.

Dong nhiét tOn that vao kho lanh Q dugc x4c dinh bang bi€u thic:

Q=Q+Q+Q+Q+Qs5W

Trong do:

Q, - Dong nhiét di qua k&t cdu bao che clia budng lanh.

Q. - Dong nhiét do sdn pham va bao bi tOa ra trong qu4 trinh x(r 1y 1anh.

Q; - Dong nhiét tUr khong khi bén ngoai do thong gié buOng lanh.

Q. - Dong nhiét tUr cdc ngudn khic nhau khi van hanh kho 1anh.

Qs - Dong nhiét tUr sdn pham tOa ra khi sdn phdm ho hap, n6 chi cé & kho
lanh bdo quan rau qua.

TOng cac 1ugng nhiét tOn that tai mOt thoi di€m nhat dinh dugc goi 1a
phu tai nhiét cla hé thdng lanh.

Ning sudt lanh cla hé thOng lanh dugc thi€t k& theo phu tdi nhiét 16n
nhat Q.. ma ta ghi nhan dugc ¢ mOt thdi di€m nio d6 trong cd nim.

2.1. Tinh dong nhiét truyén qua két cdu bao che:

Dong nhiét qua két cdu bao che 1a tOng cic dong nhiét tOn that qua tuOng
bao, tran va nén do su chénh 1&€ch nhiét d0 gilta mdi trudng bén ngoai va bén
trong kho 1anh cOng vGi dong nhiét tGn that do blic xa mat trOi qua tudng bao
va tran.

Dong nhiét Q, dugc xdc dinh theo cong thlc:

1= Qi+ Qp, W.

Trong do:

Q. - dong nhiét qua tuGng bao, tran va nén do chénh 1€ch nhiét do.

Q) - dong nhiét qua tuOng bao va tran do &nh huéng clla blc xa mat troi.

2.1.1. Dong nhiét qua két cdu bao che: Q,;:
Dong nhiét qua k€t cdu bao che dugc xac dinh theo bi€u thlc:
Qu=k.F(t; - o), W

Trong do:

k. - hé sO truy€n nhiét thuc cla két cdu bao che xdc dinh theo chi€u dai
c4ch nhiét thuc, W/(m?K).

F - dién tich bé mat k&t cau bao che, m

t, - nhiét d6 moi truOng bén ngoai, °C.

t, - nhiét d6 khong khi trong bubng lanh, °C.

PE tinh todn dién tich bé mat tuOng bao ngoai ngUdi ta st dung:

a. Kich thudc chiéu dai tuOng ngoai:
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- P0i v&i budng & canh kho lanh 18y chiu dai tr gilta cic truc tAm
- P0i v&i budng & géc kho: 1ay chi€u dai tU mép tudng ngoai d€n truc tAm
tudng ngin.
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b. Kich thudc chiéu dai tuOng trong (tuOng ngin): tU b& mat trong cla tudng

ngoai dén tAm tuOng ngin. g
c. Chi€u cao tuOng: tU mat nén dén mat cla tran. o
d. Dién tich cUa trén va nén dugc x4c dinh tU chi€u |22 /» 2|22
dai va chiéu rOng. Ving 4

Chi€u dai va chi€u rOng 1ay tU tAm cUa céc e
tUOng ngin hodc tU bé mat trong cla tudng ngoai ol Vine

dén tam cUa tudng ngin.
Néu nén kho lanh dugc gia cO trén nén dat
thi dong nhiét truy€n qua nén dugc x4c dinh theo phuong phap dai nén.
Dai nén dugc chia ra cdc viing khic nhau c¢6 chi€u rdng 2 m mOi viing tinh
tU bé mat tuOng bao vio tam budng.
Dong nhiét qua nén dugc x4c dinh theo biu thic:
Qu = kq.F.(t1 t,)m_ W

Trong do:

k, - hé s0 truyén nhi€t quy udc tuong Ung véi tlng viing nén. (ving 1: k,
=0,47; vung 2: k, = 0,23; vung 3: k, = 0,12; vung 4: k, = 0,07 ).

Riéng dién tich cUa vung 1 rOng 2 m cho géc cUa tUOng bao dugc tinh hai
1an, vi dugc coi dong nhiét di vao tU hai phia:

F - dién tich vGi tUng viing nén; m?

t, - nhiét dd khong khi bén ngoai; °C

t, - nhiét dd khong khi bén trong buOng lanh; °C

m - hé sO tinh d€n su gia ting tuong dOi trd nhiét clia nén khi c6 18p cich
nhiét.

1
115 &
Ao A A

- Chi€u day cUa tUng 18p k€t cdu nén, m
- hé s6 dan nhiét cla vat liéu gia cong nén, W/mK
Né€u nén khong c6 cach nhiét thim = 1
2.1.2. Dong nhiét do blc xa mat trdi: Q,,
Bé& mat tudng ngoai cla mai kho 1anh chiu dnh hudng truc ti€p cla blc xa
mat trOi thi dong nhiét do bUc xa mat trOi dugc tinh nhU sau:
Qu=kF. tp, , W
k. - hé s0 truyén nhiét thuc cla vich ngoai; W/m>K
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F - di€n tich nhan blc xa trc ti€p cUa mat trdi; m
t;> - hi€u nhiét d0 du, dac trung anh hudng cla blc xa mat tr0i vao
mua he; °C

Dong nhiét do blic xa mat trdi phu thuOc vao vi tri clla kho lanh ndam & vi
d0 dia 1y nao, hudng cla cic tudng ngoai ciing nhu dién tich cla né.

Hié€n nay chua c6 nhiing nghién cUtu vé dong nhiét do blic xa mat trdi dOi
v0i cdc budng lanh & Viét Nam, vi d0 dia 1y tr 10 d€n 25° vi Bac. Trong tinh
toan c6 th€ 1y mOt sO gia tri dinh hudng sau:

- b6i véi tran: mau xdm (bé tong, ximing hodc 18p phl) 18y  t,, = 19°C;
mau sang 18y t;, = 16°C.

- P0i v6i cac tudng: hi€u nhiét d6 du 1ay theo bang 1.6

Bang 1.6 - Hi€u nhiét d0 du phu thuOc hudng va tinh chat b€ mat tudng:

Hulng D3 T3 Tay D6
~ ong ay N ~ < ong <
Tudng 7dd Nam Nam | Nam Pong | Tay | Ba Bic Bac
C
10° [20° | 30° TU 10°dén 30°
Bé tong 0| 2| 4 10 11 11 | 13| 7 6 0
Via tham| o sl g | 10| 10 [12]6] 5 | 0
mau
Voi trang 0 [12]|24] 5 7 7 8 | 4 3 0

2.2. Tinh dong nhiét do s@n ph@m va bao bi/khuén/khay téa ra:
2.2.1 Dong nhiét do sdn phdm tda ra khi x( 1y 1anh:

Dong nhi€t do sdn phdm tda ra khi xU 1y lanh (gia lanh, két dong, ha
nhiét d6 ti€p trong budng bao quan ddng) dugc tinh theo biu thikc:

1000

Q- MO 125, 3600

Trong do:

i}, i, - entanpy cUa sdn phdm trudc va sau khi x(r 1y 1anh, kl/kg.

M: Cong sudt buOng gia lanh, cong suat bubng két dong hodc lugng hang
nhap vao budng bdo qudn lanh hodc bubng bdo quan dong, tan/24h.

Dong nhiét Q,; c6 th€ dugc tinh theo sO li€u cu th€ do dau bai cho. Néu
khong, c6 th€ 18y cic sO li€u dinh hudng sau d€ tinh todn:

Khoi lugng hang nhap vio budng bdo qudn lanh trong mOt ngay dém, khi
tinh phu tdi nhiét cho mdy nén.
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E,WB.m
365

M , tan/24h

Trong do:

E, : 1a dung tich buOng bdo quan lanh, tan

m: hé sO nhdp hang khong déu;

B: hé sO quay vong hang;

365: sO ngay kho lanh nhap hanh trong mOt nim;

W: ti 1€ nhap hang c¢6 nhiét dO khong cao hon -8 °C
2.2.2. Dong nhiét do bao bi t0a ra Q.

Dong nhiét do bao bi t@a ra dugc xac dinh theo biéu thifc:

Qn MGy ),

Trong do:

M, - khOi lugng bao bi dua vio ciing sdn pham trong mOt ngay dém,
tan/24h. KhGi 1ugng bao bi chi€m tlr (10 + 30) % khOi lugng hang.

Ta chon: M,=0,2% khoi luong hang nhap.M, =0,2.13 =2,6 tan/24h.

C, - nhiét dung riéng cUa bao bi, kJ/kg.K

t;, t,- nhi€t dO bao bi trudc va sau khi 1am lanh bao bi,’C.
2.3. Tinh dong nhiét do van hanh : POng c0, bom, quat, nguoi, den,...

Céc dong nhi€t do van hanh bao gOm cic dong nhiét do dén chiu sang Q.,
do ngu0i lam viéc trong budng Qu,, do cic dOng cO dién Q,;, do md cla kho
lanh Q..

Qs = Qs+ Qu + Qa3 + Qus, W.
2.3.1 Dong nhiét do chiéu sdng bubng Q.
Pugc x4c dinh theo bi€u thic:
Q41 =AF
Trong do:
A - nhiét lugng tda ra khi chi€u sdng 1 m? dién tich buOng hay dién
tich nén,
F - dién tich cUa bubng bdo quan.
2.3.2 Dong nhiét do ngudi téa ra Q.
Pugc x4c dinh theo bi€u thic:
Q4 =350.n, W
Trong do:
350 - nhi€t lugng do mOt ngUdi tda ra trong khi 1am cdng vi€c ndang nhoc,
350 W/nguoi.
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n - sO ngU0i 1am viéc trong budng. N6 phu thulc vao cong nghé gia cong,

ché bi€n, van chuyén, bOc x€p.

2.3.3 Dong nhiét do dOng cO dién tda ra Q.

Nhiét do cdc dOng cO 1am viéc trong budng lanh tBa ra (dOng cO quat dan
lanh, dOng cO quat thdng gid, ddng cO cdc mdy méc gia cong ch€ bi€n, nang van
chuyén...) dugc x4c dinh theo bi€u thic:

Q4 =1000.N, W.

Trong do:

N: cong sudt dOng cO dién, W

1000: hé s6 chuy€n d6i ttr kW ra W.

TOng cong sudt cla dOng co dién 1ap dat trong bubng lanh 1ay theo thuc
t€ thi€t k€. TOng codng sudt quat chua xdc dinh dudc, vi vay cé th€ 1ay theo
dinh hudng, N = 4 kW
2.4. Tinh dong nhiét do thong gid, ro lot:

2.4.1 Dong nhiét do m& cUa Qu:

Puogc x4c dinh theo bi€u thic:

Q..=B.E, W.

Trong do:

F - dién tich cQla bubng lanh,

B - dong nhiét riéng khi m& cla, W/m?.,

Dong nhi€t khi m& cla phu thuOc vao dién tich bubng va chi€u cao
buOng. V&i chi€u cao buOng 6m 1ay theo bang 1.7:

Bang 1.7 - Dong nhiét riéng khi m& clra:

Tén budn B, Wim®

“n buong Pén50m: | 50=150 m? > 150 m?
Bao quan 9 15 12
lanh

3. TINH CACH NHIET, CACH AM, KIEM TRA PONG SUONG PONG AM
CUA VACH:
3.1. Tinh chiu day cdc 16p cdch nhiét:
Chi€u day c4ch nhiét dugc tinh theo cong thic:
n
Sy I (A TS Ly
k o A o,
Trong do:
ov - d0 day yéu cau 16p cach nhiét, m.
o - hé s6 dan nhiét cla vat liéu cdch nhiét, W/(m.K). tra bang 1.8
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k - hé sO truyén nhiét qua k&t cdu bao che, W/(m?.K). tra bdng 1.9
. - hé 50 t@a nhi€t clla mdi truOng bén ngoai t&i vach, W/(m?.K).
, - hé s0 tda nhiét cUa vach budng lanh vao bubng lanh, W/(m>K).
; - bé day 16p vat liéu th(ri, m.
; - hé s6 dan nhiét cla 1Gp vat liéu th(r i, W/(m.K).
Bang 1.8 Vat liéu cich nhiét, cich 8m va xiy dUng:

Vatliéu Khoi Hé sd Ung dung
luong | dan nhiét
riéng, ,» W/m.K
kg/m’
VAT LIEU CACH NHIET Ding dé€ cich nhiét tudng
Tam polystirol 25 40 0,047 ba, tuOng ngin, cOt, 16p
Tam polyurethane 100 0,041 phU; tran; cdc tdm bé tong
cUng cOt thép dinh hinh, duGng
Tam polyurethane rét 50 0,047 Ong, thi€t bi va dung cu,
ngap cdc tdm ngin, khung gia.
Chat déo x0Op 70 100 0,035
Polyvinilclorit 100 0,047
130
Bot x6p| 70 0,058
phénolphomandéhit 100 0,058
Céc tam khodng tdm | 250 0,08
bitum 350 0,093
Cic tadm cich nhiét| 170 0,08 Ong, thiét bi, tudng ngin
than bun 220 0,093
Tam 1gp fibrd ximing | 300 0,15 Céch nhiét tuOng bao,
400 0,19 tuOng ngin, két cdu tadm
ngdn, khung gid
Tam cich nhiét bé| 400 0,15 Mii két cdu tdm ngin va
tong xOp 500 vanh chOng chiy
Tam 1op tr hat perlit 200 0,076 K&t cau clra vanh chOng
250 0,087 chdy, cdch nhiét tran va
két cdu nén
Dat sét, sOi 300 0,17 D€ cdch nhiét tran nén
350 0,23
Hat perlit xOp 100 0,058
250 0,08
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Vat liéu chiju I1Cra xOp 100 0,08
200 0,098

Xi 10 cao 500 0,19

Xi néi chung 700 0,29

VAT LIEU CACH AM

Nhua duong trén nén | 1800 0,75
2000 0,87

Bitum dau 10ra 1050 0,18

Borulin 700 0,29
900 0,35

Bia amidng 700 0,29
900 0,35

Perganin va gidy dau 600 0,14
800 0,18

VAT LIEU XAY DUNG

Céc tam cach nhiétbé | 350 0,093

tong amidng. 500 0,13

Cic tdm bé tong| 1900 0,35

amiing

Bé tong 2000 1 14
2200

Bé tong cOt thép 2300 14 16
2400

TuGng xiy bang gach 1800 0,82

TuOng x4y d4 hOc 1800 0,93 13
2200

P4 voi vO sd 1000 0,46 0,7
1500

b4 tap 1100 0,46
1300 0,58

Bé tong xi 1200 0,46 0,7
1500

Vra trat ximing 1700 0,88
1800 0,93

Vira trat kho tU tdm 700 0,21

x0 g6
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Bang 1.9 - Hé s0 truyén nhi€t k vich ngoai phu thuQc nhiét d0 budng lanh,

W/m?.K:
s o | 40 25 15
Nhiét dd, °C -
N 30 20 10 4 0 4 12
ich
Vach bao 0,19 | 021 | 023 | 028 | 03 | 035 | 0,52
ngoai
M4i bang 017 | 02 | 023 | 026 | 029 | 033 | 047
Bang 1.10 - Hé s0 k cUa tudng ngin v&i hanh lang, budng dém:
Nhiet dO khong khi trong buOng 30 | 20 | 210 4 4 12
lanh
k, W/m".K 0,27 | 0,28 | 0,33 | 0,35 | 0,52 | 0,64

Bang 1.11 - Hé s0 k cUa tuOng ngin gilta cdc bubng lanh:

Vach ngin gitta ciac budng lanh k, W/m2.K
K&t dong / gia lanh 0,23
K&t dong / bdo quan lanh 0,26
K&t dong / bdo quan dong 0,47
Bdo qudn lanh / bdo quan dong 0,28
Gia lanh / bdo qudn dong 0,33
Gia lanh / bdo qudn lanh 0,52
Céc buOng c6 cling nhiét d0 0,58

LUu y:

C6 th€ diing phuong phap ni suy d€ suy ra cac hé sO truyén nhiét cho cic

nhiét d0 khong néu trong bang.

Bang 1.12 - Hé s0 tda nhi€t ,va

Bé mat viach

Hé s6 téa nhiét

W/m>.K

Bé& mat ngoai clla vach (tuOng bao) va mai 23,3

s > A . Tud 8
Bé mat trong cua buOng doi luu tu " e N

A Nén va
nhién A 6 7

tran

Bé& mat trong buOng 1uu thong khong khi cuGng 9

bltc vUa phdi (bdo quan hang lanh)




26

Bé mat trong bubng ddi Iuu cubng blc manh

2 . A 1 ,
(buOng gia lanh va k&t dong) 0,5

3.2. Kiém tra dong suong trén vdch:

Diéu kién d€ vich ngoai khong bi dong suong 13 hé sO truyén nhiét k clia
vach c6 k <k

Trong do:

k - hé sO truyén nhiét thuc, W/(m>K)

k, - hé sO truyén nhi€t dong su0Ong, dugc tinh theo cong thic:

k. 0950, 1

S

, W/(m2.K)
t1 2

Trong do:

. - hé 50 t@a nhiét clla moi truGng bén ngoai b€ mat tudng kho, W/(m?.K)

t, - nhi€t dd khong khi bén ngoai kho, °C.

t, - nhi€t dd khong khi bén trong kho, °C.

t, - nhiét d0 di€m dong suong cla khong khi bén ngoai, °C.

3.3. Kiém tra dong &m trong vdch:

Diéu kién d€ dm khong dong 1ai trong cO cdu cich nhiét 1a dp sudt riéng
hai nudc thuc t& ludn phdi nhd hon 4p sudt bio hoa hoi nudc & moi di€m trong
cO cau cich nhiét.

C pe<py
Nghia 1a dudng p, khong dugc cat | 234 5 6
P ma phdi luén nam phia dudi S
duOng p,. Pudng dp sudt riéng
phan hoi nudc p, va dudng phan
4p sudt bdo hoa p,- ¢ th€ xac dinh
dugc nhd trudng nhiét dd 6n dinh
trong vdch cdch nhiét. TruOng
nhiét d0 trong vich dugc xéc dinh
tU nhiét dd cla céc 18p véach nhO
cidc biéu thlc xdc dinh mat dd
dong nhiét khac nhau.
Vidu:

Tinh ki€ém tra dong &m
tuOng bao kho lanh nhu hinh 1.1
biét

Nhiét d6 ty = 37,2°C ; tp, = 0°C; hé sO truyén nhiét k = 0,274 W/m’K:

Hinh 1.1 - C8u triic tuOng bao kho lanh

1,3- LOp vira xi mdng; 2- TuOng gach, 4-

LGp cdch @m; 5- 10p cdch nhiét; 6- LOp
vita trdt va Ui thép.



N Béday | HésGdan | <50 huyech
STT Vatlieu (m) | nhiét (W/mk) tan am phu
- g/mh MPa
1 V{ra trat xi ming 0,01 0,92 90
2 Gach dd 0,2 0,82 150
3 | V{ra trit xi ming 0,01 0,92 90
4 Céch 8m bitum 0,005 0,18 0,86
5 Céch nhiét polystirol 0,15 0,047 7,5
Vira trdt xi méng
6 1UGi thép 0,01 0,92 90
+ Ta xdc dinh P,:

Vi mat d0 dong qua moi di€m trong véch 1 nhU nhau va bang mat dd
dong nhiét qua tuOng bao ta co:
Mat d0 dong nhiét qua tuOng bao 1a:
q=k. t=0,274.(37,2 - 0) = 10,1928 (W/m?)
Mat d0 dong nhiét qua vach th( nhat 1a:

Tacé:q=qi= i(tn — ty1) (W/m)

Vayta=t,- L 372 D2 56960c
2 D

TuOng ty ta co:

) 0,01
tyz = ty1 —qu =36,76- 10,1928 - = 36,65°C
1 9

5, 02 .
b =t g5 = 36,65 - 10,1928 5= 34,16°C
2

fg = s - qﬁ 34,16 10,1928 ool 34,05°C
A :
d, 0,005 .
tes =ty - q }\’4 = 34,05-10,1928 0,18 = 33,77 C
S
tus = tus - q— 33,77 10,1928 OIS ) hp0c
As 0,04
S 1
tw=te=q— 124 10,1928.0’0 1,13°C
; 0,92
{y =ty - % 3 10928 oosoc

Tacé t=-0,0025 14 sai sO nh® nhat do chon k = 0,274W/m’*K:
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Vach 1 2 3 4 5 6 7
Nhi€t d0 t°C | 36,76 | 36,65 | 34,16 | 34,05 | 33,77 | 1,24 | 1,13
Px- 6190 6148 5356 | 5337 | 5246 | 668 | 662

* X4c dinh phan 4p sudt thuc cla hoi nudc:
- Dong hoi tham thdu qua k€t cdu bao che
Phi Pn2

~  H
VaGi:
pni: phan dp sudt thuc cla hoi nuGc bén ngoai
pro: Phan 4p sudt thuc cla hoi nudc bén trong
Ta c6: nhiét d0 bén ngoai tOng dai = 37,2°C 40 a8m = 83%
pu = py (t=37,2°C).  (=83%) = 6361.0,83 = 5279,63 , Pa

VGi nhi€t d0 bén trong ty = 0°C d0 a8m =85%

P2 = px (t=0°). (=85%) =610.0.85 =518, 5, Pa
H: Hé s0 trG khang thdm hoi cla két cdu bao che
n 61

i1 My
Vay vdi két cau cla tudng bao ta cé:
3.0,01 0,2 0,005 0,15
90 105 086 7,5
5279,63 518,5
T 0,02805
Vay phan 4p sudt thuc cla hoi nudc trén cac bé& mat cic 18p vat ly.

H=

H

0,02805 , m*hMPa/g

10 ° 0,1697, g/m’h

Ta co: p; = pn - (D”—i

0 1
Vay P =Pu - w— 5279,63 0,1697.09’(()) 10°  5260,77 ,Pa
1
62 032 6
P =P - ©—  5260,77 0,1697.—.10° 4973,53 ,Pa
U, 105
Pxa = Px3 - (1)6—3 4937,53 0,1697.0’01.106 4918,67 ,Pa
\ M3 90
0 0,005

D= pu- O—%  4918,67 0,1697. .10°  3992,04 ,Pa

4 0,
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1
Px6 = Pxs - w—> ) ) 07’ 55 598,04 ,Pa
l’l5 s
)
pX7 - px6 - (D_G s s . 0,01 . 579,18 ,Pa
Mg

Nhu Véy khong c6 hién tugng dong dm trong cd cdu c4ch nhiét vi toan b0
phan 4p sudt thuc cUa hoi nudc déu nhé hon phan ap suat hoi nudc bio hoa.
4. XAC bINH PHU TAI MAY NEN VA PHU TAI THIET Bl, CHON MAY NEN
VA CAC THIET BI:
4.1. Tinh phu t3i mdy nén:

Do cic tOn that trong cdc kho lanh khong dbng thdi xdy ra nén cong sudt
nhi€t yéu cau thuc t€ s& nho hon tGng cla céc tOn that nhiét. DE tranh cho may
nén cé cong sudt lanh qud 16n, tai nhiét mdy nén ciing dugc tinh todn tU cdc tai
nhi€t thanh phan nhung tiy theo tlng loai kho Ianh c6 thé€ chi 1dy m6t phan tEng
cUa nhiét tai dé.

Theo tiéu chudn cla Nga, chiing ta 18y céc gid tri dinh huGng nhu sau:

- Dong nhiét Q, khong phu thudc vao nhiét d0 bubng lanh 1dy bang 80%

cUa gid tri cao nhat d6i v&i kho lanh mOt tang.

- Dong nhiét Q, do sdn phdm tAa ra nhiét tdi may nén 1ay 100%Q,.

- Dong nhiét do van hanh tinh bang 60% gi4 tri 16n nhat.

Nhiét tdi cUa mdy nén:

Qun =80%Q, + 100%Q, + 100%Q; + 60%Q4 + 100%Qs , W

Ning sudt lanh cla mdy nén d6i v&i mOi nhém buOng c6 nhiét dd soi

gibng nhau x4c dinh theo bi€u thic:

k.
Q, #,kw

Trong do:

Quy : TOng nhiét tai cla may nén d6i v&i mOt nhiét d6 bay hoi.

b - hé sO thdi gian 1am viéc clla may nén, thuOng 1dy b = 0,9 (du tinh 1a
lam viéc 22 gi®/ngay dém).

k - hé sO tinh dén tOn that trén dudng Ong va trong thi€t bj clia hé thOng
1am l1anh truc ti€p, phu thudc vao nhiét d0 bay hoi cla moi chat lanh trong dan
lam lanh khong khi, né dugc x4c dinh theo bang 1.14:

Bang 1.13 - Hé s6 du tr(T k:

ty, 'C -40 -30 -10
k 1,1 1,07 1,05
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TOng hop cic k€t qud & cc phan tinh nhiét trén, ta 1&p dugc bang phu tai
nhiét cla thi€t bi Qy, phu tdi nhi€t clla may nén Q,,

4.2. Tinh phu t3i dan lanh:

Phu tai nhiét cUa thi€t bj 12 tdi nhiét dung d€ tinh todn bé mat trao doi
nhiét can thi€t cla thi€t bi bay hoi. Cong sudt gidi nhiét yéu cau cla thiét bj
bao gi® ciing 16n hon cdng sudt cla may nén, phdi c6 hé s& du tr(t nhdm trdnh
nhitng bi€n dOng cé th€ xdy ra trong qua trinh van hanh. Vi thé tai nhiét cla
thiét bi dugc 18y bang tOng cUa tat cd céc tOn that nhiét cla kho lanh.

QP=Q+Q+Q:+Q+Qs, W.
4.3. Xdy dung va tinh todn chu trinh lanh:
4.3.1. Chon phuong phéap lam lanh:

C6 nhi€éu phuong phdp 1am lanh budng va xU Iy sdn phdm. Theo moi chat
trong dan bay hoi ¢6 1am lanh truc ti€p va lam lanh gidn ti€p.

Theo cach d0i 1uu khi ¢6 ddi luu tu nhién (dan tinh) va doi luu cudng blc
(dan quat).
4.3.1.1. Lam lanh truc ti€p:

Lam lanh truc ti€p 12 mdi chat soi truc ti€p trong dan lanh .Mo6i chat lanh
10ng s6i thu nhi€t cla mdi truGng budng lanh. Dan bay hoi ¢6 thé 1a cic loai dan
doi 1uu khong khi tu nhién hodc cuBng blc bang quat gié.

2
Mitdc gidi N

o —
nhi€t

=

Hinh 1.2 - Hé thdng lam lanh truc ti€p
1.Mdy nén, 2. Binh ngung tu, 3. Tiét lUu, 4. Dan bay hoi
* Uu di€m cla thOng 1am lanh truc tiép:
- Thié€t bi don gidn vi khong can thém mdt vong tudn hoan phul.
- Tubi tho cao, tinh kinh t€ cao hon vi khdng phai ti€p xiic vGi nudc mudi
13 mOt chat giy han gi, &n mon rat manh.

o
.l\t:”/r 1
)
<G
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- {t t6n that ning lugng v€é mat nhiét dOng. Vi hiéu nhiét dO gilra bubng
lanh va dan bay hdi truc ti€p bao giO ciing nhd hon hi€u nhiét d0 gilra bubng
vGi nhiét d0 bay hoi gian ti€p qua nuGc muoi.
- T6n hao lanh khi khéi dOng mdy nhd, tlc 1a thOi gian tU khi m& mdy
dén khi bubng dat nhiét d0 yéu cau la ngdn hon.

Nhiét d6 cla buOng c6 th€ dugc gidm sit qua nhi€t dd sdi cla mdi
chat.Nhiét d0 sbi ¢ thé xdc dinh dé dang qua dp k€ cla dau hit mdy nén

- Dé dang di€u chinh nhiét d0 bang cich déng va ngdt mdy nén (doi véi
loai m4y nén nho va trung binh).

* Nhugc di€m cla hé thOng 1am lanh truc ti€p:

Hé thOng lanh truc ti€p ciing cé6 mOt sO nhugc di€m trong tUng trudng
hogp cu thé sau :

- Khi 13 hé thOng lanh trung tim, cé nhi€u hd s& dung lanh thi lUQOng mdi
chat nap vao mdy sé rat 16n, khad ning ro ri mdi chat 16n nhung 1ai khé c6 kha
ning do tim nhlng chd ro ri d€ xU 1y, khé hoi ddu dodi v4i may freon khi dan
lanh dat qué xa va dat thap hon vi tri may nén. VGi qua nhi€u dan lanh viéc b6
tri phan phOi déu mdi chat cho c4c dan lanh cling gdp khé khin va kha ning nén
r0i vao tinh trang am.

- Viéc tr(t 1anh cUa dan lanh truc ti€p kém hon do dé khi may nén nglng
hoat dOng thi dan lanh ciing hét 1anh nhanh chéng.
4.3.1.2. Lam lanh gidn ti€p:

Lam lanh buOng gidn ti€p 1 1am lanh budng bang cdc dan nuGc mudi
lanh.

9 9 C: A 1

//_ _llc'cl__ f___JE:}

MNuge 4= ’ ) ( ‘ v L:DEQ:;
LI~ . s

1. Mdy nén, 2. Binh ngung tU, 3. Binh bay hoi, 4. Van 1iét lUu,
5. Bom nUGc mudi, 6. Dan lanh nudc mubi, 7. Binh ddan nd
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Hinh 1.3 - Hé théng lam lanh gidn tiép
Thi€t bi bay hoi dat ngoai bubng lanh. Moi chat lanh 18ng s6i d€ lam
lanh nuéc muobi.
* Uu di€m cUa 1am lanh gian ti€p qua moi chat lanh:
- C6 d6 an toan cao, chat tai lanh 1a nudc mudi khong chay n6, khong dbc
hai d6i v&i ca thé, khong 1am dnh huéng d€n chat lugng hang hod bao quan.

- Khi c6 vong tudn hoan nudc mudi thi mdy lanh cé cau tao don gidn hon,
dudng 6ng dan méi chat ngan. Coéng vi€c 1ap dat, hiéu chinh, th( bén, thir kin,
nap gas, van hanh, bdo dudng déu dé dang va don gidn hon.

- Hé th6éng dung dich mudi c¢6 kha niing trlt 1anh 16n nén sau khi mdy lanh
ngUng 1am vi€c, nhiét d0 bubng lanh c6 khd ning duy tri dugc 1au hon.

* Nhugc di€m cla hé thOng lanh gian ti€p:
- Ning sudt lanh cUa mdy bi gidm (t6n that 1anh 16n).

- Hé thOng thi€t bi cOng kénh vi phdi thém mOt vong tudn hoan nudc
mudi gbm bom, binh gidn né cidc dudng Ong va binh bay hoi lam lanh nudc
mudi giy #n mon thié€t bi vi c6 nudc mudi.

TU nhing Uu nhugc di€m cla hai phuong phap lam lanh trén, em chon
phuong phdp lam lanh truc ti€p cé dan quat d€ lam lanh cho kho dang thiét k€.
4.3.2. Chon moéi chat 1am lanh:

Mbi chdt lanh (con g0i 12 tidc nhan lanh hay gas lanh) 1a chat moi giGi st
dung trong chu trinh nhiét ddng ngugc chi€u d€ thu nhiét clla moi trudng cé
nhi€t d0 thap va thadi nhi€t ra moi truOng cé nhiét d0 cao hon. Moi chat tudn
hoan trong hé thOng lanh nh& qu4 trinh nén.

O mdy lanh nén hoi, su thu nhiét clia mdi trudng c6 nhiét dd thdp nho
qud trinh bay hoi & nhiét d thap va 4p sudt thap, su thdi nhiét cho moi trudng
c6 nhi€t d cao nh0 qu4 trinh ngung tu & dp sudt cao va nhiét d0 cao, sU ting 4p
cUa qué trinh nén hGi va gidm 4p sudt nhd qua trinh ti€t Iuu hodc gidn né 10ng.
4.3.2.1. Tinh chat ho4 hoc:

MBbi chat 1anh st dung trong hé thOng lanh can ddp Ung céc yéu cau sau:

- Mbi chat can bén viing vé mat hod hoc trong pham vi dp sudt va nhiét
d6 1am viéc, khong dugc phan huy, khong dugc polyme ho4.

- M6i chat phdi tro, khong dn mon cdc vat li€u ché tao mdy, dau boi tron,
oxy trong khong khi va hoi dm.

- An toan, khong dé chdy, n6.
4.3.2.2. Tinh chat Iy hoc:

- Ap sudt ngung tu khéng dugc qud cao, n€u 4p sudt ngung tu qud cao do
bén chi ti€t yéu cau 18n, vich thi€t bi day, dé ro ri moi chat.
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- Ap sudt bay hoi khong dugc qud nho, phai 16n hon dp sudt khi quyén dé
hé thOng khong bi chan khong, dé ro 10t khong khi vao hé thOng.

- Nhiét d6 dong ddc phdi thap hon nhi€t d6 bay hoi nhi€u va nhiét d0 t&i
han phai cao hon nhi€t d6 ngung tu nhiéu.

- Nhi€t an ho4 hai (r) va nhi€t dung riéng (c) cUa moi chat 10ng cang 16n
cang tOt. Nhi€t an hod hoi cang 16n, lugng mdi chat tudn hoan trong hé thOng
cang nhO, ning sudt lanh riéng khOi lUgng cang 16n.

- Ning suat 1anh riéng thé€ tich cang 16n cang tOt, mdy nén va thi€t bj cang gon.

- PO nhét dOng hoc cang nhd cang tOt, d€ gidm tOn that 4p sudt trén
duOng Ong va clra van.

- Hé s6 dan nhiét va hé sO tod nhiét cang 16n cang tOt vi thiét bj trao d6i
nhiét gon hon.

- Mdi chat hoa tan dau hoan toan c¢6 Uu diém hon so v&i loai mdi chat
khong hoa tan hodc hoa tan mOt phan vi qué trinh bdi tron tOt hon, thiét bi trao
d0i nhiét khong bi mOt 18p trd nhi€t do dau bao phU, tuy ciing c6 nhugc di€m
lam ting nhi€t d6 bay hoi, 1am gidm d6 nhét cla dau.

- Kha niing hoa tan nuGc cla hé thOng cang 16n cang tOt d€ tranh tac am
3 b0 phan tiét Iuu.

- Khong dugc dan dién dé€ c6 thé s dung cho may nén kin va n(a kin.
4.3.2.3. Tinh chat sinh lIy:

- Mbi chat khong ddc hai ddi v&i ngudi va co th€ sOng, khong gy phdn
Ung v&i cO quan hd hap, khong tao 18p khi dbc khi ti€p xiic v&i 10ra han va vat
liéu ché tao mdy.

- Mo6i chat can phdi c6 mii ddc biét d€ dé dang phat hién khi bi o ri. C6
th€ pha thém chat c6 miii vio mdi chat lanh n€u chat d6 khong dnh hudng dén
chu trinh may lanh.

- Moi chat khong dugc anh hudng xau dén chat lugng sdn pham bdo
quan.
4.3.2.4. Tinh kinh t€:

- Gi4 thanh phdi ha tuy d0 tinh khi€t phdi dat yéu cau.

- Dé ki€m, nghia 12 méi chat dudc sadn xudt cong nghiép, van chuyén va
bdo quan dé dang.

Khong c6 mdi chat lanh 1y tudng dap Ung day dU cic nhu cdu di néu trén, ta
chi ¢6 thé€ tim duge mOt mdi chat dap Ung it hay nhi€u nhiing yéu cau dé ma thoi.
Tuy tUng truGng hgp Ung dung c6 thé chon loai moi chat niy hodc mdi chat kia sao
cho uu di€m dugc phét huy cao nhat va nhude di€m dugc han ché dén mUc thap
nhat.
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4.3.2.5. Lua chon mdi chat lanh cho hé thOng thi€t ké:

Lua chon mdi chat 1anh hgp 1y 13 mOt trong nhiing van dé rat quan trong khi
thi€t k& c4c hé thOng lanh.

MOoi chat amoniac NH; ¢c6 nh(fng Uu nhugc diém sau:

Uu di€m:

+ Ning sudt lanh riéng khoi Iugng qo nén 1uu 1Ugng moi chat thudn hoan
trong hé thOng nhd, rat phit hgp cho cdc may nén 16n va rat 16n, ning sudt lanh
riéng thé tich g, 16n nén may nén gon nhe.

+ Tinh Iuu dOng cao nén tOn that dp sudt trén dudng Ong, cic clra van nho
nén cdc thi€t bi nay kh4 gon nhe.

+ NH; hoa tan nudc khong han ché nén tranh dugc tdc am cho van tiét
luu.

+ La moi chat lanh khong giy phd 6z6n va hiéu Ung nha kinh, ¢ th€ néi
NH; 12 moi chat 1anh cUa hién tai va tuong lai.

+ Ré tién, dé ki€m, van chuyén va bdo quan dé dang, nudc ta sdn xudt
duac.

Nhugc diém:

+ Nhugc di€m co ban clla NH; 1a dOc hai v&i co thé€ con ngudi, lam gidm
chat lugng sdn pham khi bj ro ri.

Hién nay, hau hét cic hé thdng lanh trong cdc nha may ch€ bién thUy san (trlr
kho 1anh bdo qudn), trong cdc nha mdy bia déu dugc thi€t k€ s dung mdi chat NHa.
Pac di€m cla NH; 1a rat thich hgp vGi hé thOng 16n va rat 16n. Cac hé thOng
lanh mdy d4 ciy, may d4 vay, kho c@p dong, tU cap dong cic loai va day chuyén
I.Q.F, hé thOng 1am lanh glycol trong nhi mdy bia d€u rat thich hgp khi st dung
NH;. Nhuoc di€m cla NH; 12 1am hdng thuc pham khi bi 1o rf va dn mon kim
loai mau nén khong phit hgp d€ st dung cho cic hé thOng lanh nho.

Tuyét d6i khong nén s dung NH; cho cic kho lanh bdo quan, vi dac
di€m cla NH; 1a dOc va 1am hdng thuc pham, n€u xdy ra ro ri mdi chat bén
trong cic kho thi rat khé phat hién, khi phat hién thi di qué tré. Khic vdi thiét bj
cap dong, mdy da hoat dOng theo mé&, hang héa chi dua vio 1am lanh trong thdi
gian ngdn, mOi 1an 1am 1anh s6 hang khong 16n 1am, c4c kho 1anh hoat dOng lau
dai, hang héa dugc bao quan hang thdng, tham chi hang nim, trong qu4 trinh do,
x4c sudt 10 ri rat 16n, nghia Ia rUi ro rat cao. Mat khéc, kho l1anh 14 noi tap trung
mOt khdi 1ugng hang rat 18n, hang trim, thdm chi hang nghin tan sdn phdm. Gi4
tri hang héa trong kho cuc ky 18n, n€u xdy ra ro ri NH; vao bén trong cdc kho
lanh thi hang héa bi hdng, cic xi nghiép c6 th€ bi phd sdn. Viéc thi€t k& cac kho
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lanh s dung méi chat 1lanh 1a NH; ch(ra dung nhi€u nguy c0 va rUi ro cho doang
nghiép.

P6i véi hé thOng lanh va trung binh nén s dung mdi chat lanh 1a fréon
R22. Céng thUc hod hoc 1a CHCLF,, 1a chat khi khong mau, c6 mui thom rat
nhe. N€u 1am mét bang nudc G nhiét dO0 ngung tu 1a 30°C 4p sudt ngung tu 1a
1,19 MPa. Khi 1am m4t bang khong khi & nhiét d0 ngung tu 42 °C dp sudt ngung
tu sé 14 1,6 MPa. Nhiét d0 s6i & dp sudt khi quy€n 1a - 40,80 °C nén 4p sudt bay
hoi thuOng 16n hon 4p sudt khi quyén. R22 ¢6 mOt sO Uu nhugc di€m sau:

Uu di€m:

- R22 ¢6 uu di€m la ti sO nén thdp hon NH; bdi vay vGi mdy nén hai cdp
c6 thé dat nhiét d0 -60 °C dén -70 °C.

- Niing sudt lanh riéng va kha niing trao d0i nhiét 16n hon R12.

- PO nh6t, tinh 1uu dOng kém NH; nén ciac dudng Ong cla van déu 16n
hon.

- Khong chdy va khong nG, ddc hai ddi vdi co thé sOng, khong 1am bi€n
chat thuc phdm bdo quan.

- Do nhiét d6 cu0i tdm nén khong cao nén ti s6 nén cla chu trinh mbt cap
c6 thé 1én tdi 12.

- R22 dat nhung dé ki€m, van chuyén va bdo quan dé dang.

Nhudgc diém:

- Hoa tan han ché dau gy khé khin cho viéc bdi tron. O khodng -40 °C
dén - 20°C mdi chat khong hoa tan dau, dau c6 nguy cO bam 1ai dan lanh Iam
cho mdy nén thi€u dau.

- Khong hoa tan nudc.

- Khéng dan dién & th€ hoi nhung c6 dan dién G thé 18ng nén tuyét doi
khong d€ 10t 1dng vao ddng cO mdy nén kin va nlra kin.

- Bén & pham vi nhiét d0 va 4p sudt lam viéc. Khi c6 chat xiic tdc 1 thép,
phan huy & 550 °C tao chat phosgen rat dbc.

- Khong tic dung vGi kim loai va phi kim ché tao mdy, nhUng hoa tan va
lam truong phong mOt sO chat hltu co nhu cao su va chat déo.

- MUc dd phd hly tang 6z6n nh® nhung 1ai gy hi€u Ung nha kinh 1am
nhi€t d0 trai dat ting 1&én. Tuy nhién, do chua tim dUgc mdi chat thay thé hiéu
qud nén R22 con dugc st dung thém khodng t&i nim 2045 & Viét Nam.

4.3.3. Chon cic thong sO lam viéc:

Ché d0 1am vi€c cla hé thOng lanh dugc ddc trung bdi 4 yéu t0 sau:

- Nhiét d0 soi clla mdi chat 1anh t,.

- Nhiét d0 ngung tu cla mdi chat t.
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- Nhiét d6 qud lanh t .

- Nhiét d0 hoi hit vé mdy nén hay nhiét d0 qud nhiét z,,.
4.3.3.1. Nhiét d0 soi cUa moi chat lanh (t,):

Nhiét d6 sdi clla mdi chat phu thudc vao nhiét d0 bubng lanh bdo qudn.

Nhiét d0 so6i cla moi chat lanh dung d€ tinh toan thi€t k€ c6 th€ 18y nhu
saul.

to =ty - Atp

Trong do:

t, — nhi€t d6 buOng lanh, °C

Aty — hi€u nhiét d0 gi(ra nhi€t d0 s6i clla moi chat lanh va nhiét d0 khong
khi trong kho, °C

P06i v6i dan bay hoi truc ti€p, nhi€t dd bay hai thdp hon nhiét d0 buOng
khodng 8 + 13°. P6i v4i cic thi€t bi lanh thuong nghiép va ddi sOng nén chon
hi€u nhiét d0 16n hon dén 15 19°C do dién tich dan bay hoi nhd, hé s0 truyén
nhiét nhd. VGi nhitng budng lanh can duy tri d0 am cao hi€u nhiét dd chila 5 +
6°C. Hi€u nhiét d0 cang 16n d0 8m trong buOng cang thap.

Hiéu nhiét d0 t6i Uu dugc coilatl t,=8 + 13°C
4.3.3.2. Nhiét d0 ngung tu (t,):

Nhiét dd ngung tu phu thuGc vao nhiét d0 clla mdi trudng 1am mat cla
thi€t bi ngung tu. Né€u thi€t bj ngung tu 1am mat bang nudc thi:

=1, + At

Trong do:

[,,- lanhiét dd nudc ra khdi binh ngung, °C

Aty - 12 hi€u nhiét d0 ngung tU yéu cau, thuong 1ay tUr 3 = 5) °C.

Vié€c chon hiéu nhi€t d0 ngUng tu thuc ra 1a bai todn t0i Uu v€ kinh té€ dé€
gi4 thanh mOt don vi 1anh 1a ré nhat. N€éu hiéu nhiét d0 ngUng tu nhd, nhiét d
ngUng tu sé thap ning sudt lanh ting, dién ning tiéu tOGn nhd nhung tiéu hao
nUd@c nhiu va gid thanh tiéu tOn nudc ting. Néu gid dién ré nhung nudc 1ai dat
thi c6 th€ 18y hi€u nhiét d0 ting 1én dén 5 + 6 °C.

DPGi v&i may lanh fréon nén chon hi€u nhiét d0 16n gap hai 1an d6i vdi
mdy lanh améniac.

Nhiét d0 nudc dau vao va dau ra khoi binh ngung chénh 1éch nhau tU (2 +
6) °C va phu thulc vao ki€u binh ngung.

tw2 = tw1 + Aty

Trong do:

ty; - Nhiét dd nudc vao binh ngung, °C

ty2 - Nhi€t d0 nudc ra khoi binh ngung, °C
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P6i vGi binh ngung Ong vO nam ngang chon I, 5°C, ta cé:

tw2 =ty + 5 °C

- P6i vGi cac thi€t bi lanh thuong nghi€p va dan dung, d6 chénh nhiét d
nudc vio viraldy dén8 10°C.

- Khi st dung nudc tuan hoan qua thdp gidi nhié€t 1ay nhiét d0 nudc vao
binh ngung cao hon nhiét d6 nhi€t k& uét1a3 4°C.

DGi v&i dan ngung gidi nhiét gié, hi€u nhi€t d6 trung binh gilta moi chat
lanh ngung tu va khong khi bang 10 15°C.

Nhiét d6 ngung tu khi s dung dan ngUng tudi c6 th€ 1ay nhiét d0 ngung
tU cao hon nhiét d0 nudc tuan hoan tUr 4  6°C 1a phit hop vGi khi hau Viét
Nam.
4.3.3.3. Nhiét d0 qud lanh (ty):

La nhiét d0 mdi chat 10ng trudc khi vao van ti€t luu. Nhiét d0 qué lanh
cang th8p ning sudt lanh cang 16n, vi vay ngudi ta ¢ gang ha nhiét dd qu4
lanh xubng cang thap cang tOt.

P0i v6i thi€t bi 1anh freon, viéc qua lanh dugc thuc hién trong binh hoi
nhiét, gilta mdi chat 18ng néng trudc khi vao van ti€t 1Uu va hoi lanh & binh bay
hoi ra trudc khi v€ mdy nén. Ching ta c6 th€ chon nhiét d0 qud lanh thap hon
nhiét d0 ngung tu khodng 10°C.

P6i v&i mdy lanh mOt cap moi chat NH; khong c6 hOi nhiét , nhiét d0 qua
lanh khi di qua thi€t bj trao d6i nhiét nguoc chi€u ciing van cao hon nhiét db
nudc vao tur3  5°C.
4.3.3.4. Nhiét db qué nhiét (t,, ):

La nhi€t d6 cda hoi mdi chat trude khi vio mdy nén. Nhi€t d6 hoi hit bao
giQ cling cao hon nhiét d0 sdi clla moi chat.

DE ddm bao mdy nén khong hit phdi 10ng, ngudi ta b tri binh tich 1dng
va phdi ddm bAo hoi hit vé may nén nhat thi€t phai 12 hoi qua nhiét.

Nhiét d0 qua nhiét xdc dinh theo:

tn =ttt
t,.: PO qud nhiét, vGi fredn Ry, ¢6 thé dén 25 °C

V&i moi chat NHs, nhi€t dd qué nhiét hoi hit cao hon nhiét do so6i tU 5
15°C 1a c6 th€ ddm bAo an toan cho may nén khi 1am vi€c. Tuy nhién do nhiét d0
cudi tdm nén rat cao nén lai can chon d6 qué nhiét cang nhd cang tOt.

4.3.4. Chu trinh may lanh nén hoi:
4.3.4.1. Chu trinh kho:
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Chu trinh kho c¢6 hai ddc di€m chinh 1a: di€m hoi hit vé mdy nén ludn nam
trén dudng bio hoa khd va qua trinh ti€t 1uu c6 tOn that khong thudn nghich véi
nhiét d6 18ng trudc van ti€t 1Uu bang nhiét dd ngung tu.
Chu trinh nay thudng s dung cho moi chat NH;.

| QkA IgP, MPa
3 | 2
PN
NT 3 TP o 2
XTL MN T PO
4 1
BH
4 1
N h, k/kg

Hinh 1.3- Chu trinh kho

1 - 2: qué trinh nén doan nhiét (s, = s, hay s = 0) trong viing hoi qué nhiét,
2 - 2': 1am mét hoi qud nhiét tU nhiét d0 cudi tam nén dén nhiét d6 ngung tu,
2’ - 3: ngUng tu mdi chat & 4p sudt cao va nhiét d0 cao, thii nhiét ra moi truOng
lam mat.
3 - 4: qu4 trinh ti€t Iuu mdi chat 1&dng tU nhiét dO cao va 4p sudt cao xudng nhiét
d0 thap va dp sudt thap, (entanpi khong d6i h; = hy)
4-1: qud trinh bay hoi méi chat 10ng dang nhiét, dang dp & nhiét d6 thap.
- Ning sudt lanh riéng cla chu trinh: go=h, —h,, kl/kg
- Cong nén riéng cUa chu trinh: 1=h, —h, , kl/kg
- Nhiét lugng thai ra & thiét bi ngung tu: qu=h, —hs, kJ/kg hay qu =1+ qo

Hé s0 lanh cUa chu trinh: ¢ LL)

4.3.4.2. Chu trinh hoi nhiét:

Chu trinh hOi nhiét 1a chu trinh c6 thi€t bi trao d6i nhiét trong gilta moi
chat 10ng néng (trudc khi vio van ti€t 1uu) va hoi lanh trudc khi hit vé may
nén.
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3” W lgp
NT 2 MP3
h3'3
2
MN 3 £
|
1 |
HN 4 X

B % !

3
TL% BH
I\/I 4 Entanpi h
v | (kJ /kg)

Hinh 1.4 - Chu trinh mOt c8p hOi nhiét

O chu trinh héi nhiét, Iuong nhiét do hoi lanh thu vao ding bang 1udng
nhiét do 10ng néng tao ra.

Do d6: hy3;= hyp trongdd hy;=hs-hyva hyr=h;-hp

Céc qud trinh cO bdn cla chu trinh hoi nhiét:

1-2 : Qu4 trinh nén doan nhiéts, = s,

2-3’ : NgUung tu trong dan ngung tu, dang 4p, dang nhiét

3°-3 : Qud lanh 1dng trong thi€t bi hdi nhiét

3-4 : Tiét luu dang entanpy h = const hay h; = h,

4-1’ : Bay hoi dang dp, dang nhiét thu nhiét mdi trudng lanh trong dan
bay hoi.

1-1’ : Qué nhiét hoi hiit trong thi€t bi hoi nhiét

Céc thi€t bi h6i nhi€t thudng dugc thi€t k€ v&i  t,;, = SK nghia 1a nhiét
d0 cUa hoi ra t; thap hon nhi€t d0 1dng vao t; 12 5°C. Thi du nhiét d6 10ng vio
30°C thi nhi€t d0 hoi ra hoi nhiét vao mdy nén la 25°C. Sau d6 do khodng

hy;;- valdy hy;= h;. NhU vay c6 th€ xic dinh dugc di€m 3 va diém 4.

Cac mdy lanh tu 1ap dat, khong c6 hoi nhiét chinh thlic ma chi bo tri hoi
nhiét bang cich quan dudng 10ng quanh dudng hit hodc bo tri mot s6 vong Ong
dan 10ng trong binh bay 10ng thi hi€éu qua kém hon nhi€u va nhiét dd hoi hiit ra
khGi hoi nhiét thap hon nhiét d0 10ng vao cé khi d€n 20 hodc 30°C. Khi d6 phai
do dac truc ti€p céac gid tri nhiét d0 mdi c6 th€ xay dung dugc chu trinh trén do
thi 1gp-h.
* Ghi nh:
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Chu trinh hoi nhiét chi st dung cho cdc mdi chat freon nhu R12, R22,
R502, R134a. V3i cdc moi chat nay chu trinh hoi nhiét td ra c6 hi€u sudt lanh
cao hon, hé s6 lanh cao hon céc chu trinh kho va qud lanh qud nhiét. Chu trinh
hOi nhiét khong st dung cho mdi chat NH; vi qua tinh todn va thuc t€ chu trinh
ho6i nhiét NH; cho hi€u sudt lanh kém hon, hé sO 1anh kém hon chu trinh kho.
*Vidu:

Mady lanh lam viéc & nhiét d0 ngung tu 40°C va nhiét d0 bay hoi -20°C
moi chat R22. Xay dung d6 thi chu trinh h6i nhiét véi t; - t, = 15°C.

Bai gidi:

Trén dO thi Ip-h clla R22

- TU nhiét d0 ngung tu va bay hoi k& duOng p, va p, xdc dinh dugc 2
di€m nit: di€m 1’ 12 giao di€m cla p, va duOng bio hoa khd

3’ 1a giao di€m cla py, va dudng bao hoa 10ng

- Tinh nhiét dO t, =ty - 15 =40 - 15 = 25°C. t&r d6 xdc dinh dugc diém 1 (1a
giao di€m cUa t; = 25°C va dudng po)

- V& s, = const cat dudng py tai diém 2

- Tinh hi€u entanpi hs3; = hjnénh;=hs - hj; =549 - 31 =518 kl/kg

TU h; k€ dudng c6 h = 518 kl/kg cat py tai di€ém 3 va p, tai di€ém 4.
4.3.4.2. Chu trinh hai cap, hai ti€t 1uu Iam mat trung gian hoan toan:

Chu trinh hai cdp, hai ti€t 1Uu 1am madt trung gian hoan toan b0 tri cho hoi
nén & cap dp thaf.sdu khi lam mat trung g 1an hoan toan xudng nhiét do t,, suc
thang vagQ bmh W jan, mOt bO phan IOng sau ti€t luu dugc st dung 1am mat

may Tién Tao 4p xuOng dén trang thdi biao hoa khd di€m 8
Oc sUldung nhi€u tfong thuc t€. Tiéu t8a]dng trong binh
di€m 4’ xubhg dén di€m 4 yfung di€x 8 1a khong

o)
—
Q
)
J
w
‘I;
o
=
<
i
A

MT )
9 G 10 1
% L2 NHA
BH
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Hinh 1.5 — Chu trinh hai c8p hai tiét lUu lam mdt trung
gian hoan toan

Ning sudt lanh riéng cUa chu trinh: qo = h; - hyg

Cong tiéu tOn riéng cho qu4 trinh nén ha 4p: lya = h, - hy

Cong tiéu tOn riéng cho qud trinh nén ha 4p: Ica = hs - hy

Ning sudt thdi nhiét riéng cUa chu trinh: q, = he - hs

Can bang entanpi cUa binh trung gian ta c¢6 th€ xdc dinh dugc ty sO Iuu
lugng khOi lUQng qua mdy nén m,/m;.

my.h; = m;.hg + (m4 - m;).hg

m, hy h,

va
o | 4 m, h, h,

H& s0 1a hu trinh:
l/\l -(hl |h?0
m; (L, h)) (hs hy

TL1
6 NCA
4.314.3; Chu trinh hai cép, h t luu 1
giap O oan: 4

s

2
BTG ]
— MTG
10
BH
11 M __Il h
A
| |
Q

Hinh 1.6 — Chu trinh 2 c8p 2 ti€t lUu lam mdt trung gian hoan toan,
binh trung gian Ong xoan
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Ning sudt lanh riéng cUa chu trinh: qo = h; - hy;
Cong tiéu tOn riéng cho qud trinh nén ha 4p: lya = h, - h;
Cong tiéu tOn riéng cho qud trinh nén ha 4p: lca = hs - hy
Ning sudt thai nhiét riéng cUa chu trinh: qi = hg - hs
Can bang entanpi cUa binh trung gian ta c6 thé xdc dinh dugc ty s6 Iuu 1UOng
khGi Iugng qua mdy nén my/m,.
m,.h¢ + m;.h; + (m; — m;).h; = my.hy + m;.hy

m, h, h,
m; hg h; h; hy
4.4. Chon mdy nén va cdc thiét bi:

TU ning sudt lanh Q, yéu cu chiing ta phai tinh nhiét d€ chon may nén
theo cdc budc sau day:

Vay

Qo

1. Luu lugng moi chat nén qua mdy nén: m, —— kg/s
9o
Néng sudt thé tich thuc t€ cla nén: V,=m,v, , m’/s

2.
3. Hé sb cap clia may nén
Hé s6 cap cla mdy nén 1a ty sO gilra th€ tich thuc t€ V, va thé tich Iy
thuy€t cla mdy nén . ddc trung cho tOn that cla qud trinh nén thuc so v&i qua
trinh nén 1y thuyét.

Hé s0 thuOng duogc tra theo dO thi da cho cUa nha ché tao.
o ~ ) \%
4. Thé tich 1y thuyét do pittdng quét dugc: V, T“ , m’/s

Trong d6, thé tich 1y thuyét may nén pitténg dugc tinh bang:
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nd?

VltMN TSZH . m3/ S

d - duOng kinh pittdng, m
s - hanh trinh pittong, m
Z - sO xy lanh, chiéc
n - sO vong quay truc khuyu, vg/s
SG 1uQng mdy nén yéu cdu: Zwx o
5.Hiéusudtnén: = ;. c. . «
i —hiéu sudt chi thi cQla qu4 trinh nén
. —hé s0 tOn that k€ dén do ma sét clla cic chi ti€t may nén
« — hé s0 tOn that k€ dén do truyén ddng: khdp ndi, dai truyén ... Cac
mdy nén kin vanUrakincé =1
o — hi€u sudt dOng co dién: ,=0,8 0,95 tiy theo tUng loai dOng co

, chiéc

dién

6. Cong nén doan nhiét:

Cong nén doan nhiét cUa chu trinh dudc tinh theo bi€u thiic

N.=m.l , kW

N; - cong nén ly thuyét

m - 1Uu lugng khOi lugng theo mdy nén, kg/s

7. Cong nén chi thi N;:

Cong nén chi thi 1a cong nén thuc do qud trinh nén 1€ch khdi qud trinh nén
doan nhiét 1y thuyét:

N

Ni : ) kw
7

8. Cong nén hi€u dung N.:
Cong nén hiéu dung 1a cong do dugc trén truc khuyu mdy nén:

N‘ 2
N.=N;+ N, hay N, T]_l trong d6 . duQc cho trong céc catalog cUa

nha ché tao.

9. Cong suat dién N

Cong sudt dién N, 14 cong sudt do dugc trén bang dau di€n c6 k€ dén tGn
that truyén dOng khdp, dai...(n€u 1a mdy nén kin, n(a kin tOn that nay bang 0):

Nel Ne
ntd 'nel

Hé s0 truyén dOng khdp, dai: = 0,95

Hiéu sudt dongcd ,=0,8 0,95

10. Cong sudt ddng ca lap dat:
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P& dam bdo an toan cho hé thOng lanh, ddng co 1ap dat phdi c6 cong
sudt 16n hon Ng. Tuy theo tinh hinh cu th€ c6 thé chon ddng co 1ap dat 16n hon
cong suat tinh todn tU 1,1 dén 2,1 1an.

Nee=(1,1  2,1).Ng, kW
11. S6 may nén can chon
Q() e
Z ——, chiéc
M QOMN
Vlt .
Hay VAP , chiéc
ItMN

* Cac budc va cach thite thuc hién cong viéc:

1. THIET Bl, DUNG CU, VAT TU:

(Tinh cho mot ca thuc hanh gdm 20HSSV)

1T Loai trang thiét bi SO luong
1 Gidy v& hoc sinh, bit viét lquyén
2 M4y tinh 1 chiéc
3 Gido trinh: Thi€t k€ va 1ap dat hé thOng mdy lanh 1 cubn

2. QUI TRINH THUC HIEN:
2.1. Qui trinh téng qudt:

TT |Tén cdc |Thiét bi - |Tiéu chudn thuc |LO6i thudng gdp,
buodc dung cu, vat | hién cong viéc cdch khac phuc
cong viéc |tu

1 Xdc dinh | Gidy, bit, mdy | - Xdc dinh két cdu | Xdc dinh nham
k€t  cdu | tinh, gido trinh | phtt hgp vG&i dung | dinh mUc chat tai.
hé dung tich kho lanh. K&t cau kho dugc
lanh (TG - BO tri, sap x€p | thiét k€ chua hop
hgp kho sdn pham hop 1y. ly vé chi€u cao,
lanh/budn - V& so d0 mat | dai, rOng.

g lanh/b& béng theo  tiéu | Chon ché d0 lam
da/ ...), d6i chudn ky thuat. lanh chua phu hQp.
tuong can Can doc ky gido
lam lanh, trinh va tai liéu
ki€u lam tham khdo

lanh (Truc

ti€p/gidn

ti€p), b6

tri, sép
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x€p sdn
pham...
Nhiét do
lanh cén
dat

2 Tinh toan Gié'y, but, mdy | Tinh dung va dld cac | Tinh todn khong
phu  tai| tinh, gido trinh | lUOng nhiét tOn that | hét cic  luong

lanh: cUa kho nhiét tOn that cla
kho
3 Tinh cdch | Gidy, bit, mdy | Tinh chi€u day cidch | Chi€u day cich
nhiét, tinh, gido trinh | nhiét, cdch dm sao | nhi€ét qud day,
cich am, cho vira ddm bdo |khong ddm bdo
ki€m tra tinh cdch nhi€t vUa | tinh thdm my va
dong ddm bdo tinh kinh | tinh kinh t€. Chon
suong, t€ kinh t€, khong |lai chi€u day cich
dong &m xdy ra hi€én tugng |nhiét dadm bdo
cUa vich dong &m  dong | khong xdy ra dong
suong suong.

4 Xdc dinh | Gidy, bit, may | Tinh todn ding phu | Chon 1Ua mdy nén
phu  tdi | tinh, gido trinh | tdi nhiét cla mdy | va cdc thi€t bi chua

may nén nén va cUa thi€t bj. | pht hgp v&i cong
va phu tai Chon mdy nén va|sudt lanh cla hé
thiét  bi, céc thi€t bi phit hgp | thOng.

chon mdy vGi cong suat lanh

nén va cic cUa hé thOng.

thiét bi

2.2. Qui trinh cU thé:

1. X4c dinh két cdu hd dung lanh (TG hdp kho lanh/bubng lanh/b€ dé/ ...), dbi
tuong can lam lanh, ki€u 1am lanh (Truc ti€p/gin ti€p), bO tri, sdp xEp san
pham... Nhiét d6 lanh can dat

1.1. X4c dinh di€n tich xay dung, kich thudc, sO lIugng cic loai phong/hodc kich
thudc kho bdo quan/BE nudc d4,...Dinh két cdu cic vach ngin che.

1.2. Nhiét d6 lanh x4c dinh theo nhi€ém vu hodc theo sdn phdm can lam lanh

2. Tinh todn phu tdi lanh

2.1. Tinh dong nhiét truyén qua két cau bao che

2.2. Tinh dong nhi€t do sdn pham va bao bi/khudn/khay tda ra

2.3. Tinh dong nhiét do van hanh : POng c0, bom, quat, ngudi, deén,...
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2.4. Tinh dong nhiét do thong gid, ro 10t
2.5. Tinh dong nhiét tUf sdn pham: Thit, ca/ nudc da,...
3. Tinh c4ch nhiét, cdch am, ki€m tra dong suong, dong am cla vich
3.1. Tinh chi€u day c4c 16p cich nhiét
3.2. Ki€m tra dong sudng trén vich
3.3. Ki€m tra dong am trong vich
4. Xac dinh phu tai mdy nén va phu tdi thi€t bi, chon may nén va céc thiét bi:
4.1. Tinh phu tai mdy nén
4.2. Tinh phu tai dan lanh
4.3. Xay dung va tinh todn chu trinh lanh
4.4. Chon may nén va cic thiét bi
* Bai tap thuc hanh cla hoc sinh, sinh vién:
1. Cdc dang dé tai vé thiét ké kho lanh:

- Thiét k€ kho lanh bdo qudn 8 bom bia dat tai cdc nha hang tai Ha NOi.

- Thi€t k& kho lanh bdo qudn hoa hdng c6 thé tich 10 m® dat tai Pa Lat

- Thiét k& kho lanh bdo qudn c4 thu c6 thé tich 10 m® dat tai Hai Phong,
Quang Ninh...

- Thi€t k€ kho lanh bdo qudn thit 10n c6 thé tich 15m® dat tai Ha NOi

- Thi€t k€ t0 thuong nghi€p bdo qudn 70 kg hdi sdn dat trong cdc hé
thOng siéu thi

- Thiét k€& tU thuong nghiép bdo qudn 100 kg sta bOt déng hOp dat trong
cdc hé thOng siéu thi

- Thi€t k€ kho lanh bdo quan thit bo c6 th€ tich 10m*® dat tai Thanh Pho
HO Chi Minh
2. Chia nhom:

MOi nhém 4 SV/1 dé tai
3. Thue hién qui trinh tOng qudt va cu thé.
* Yéu cau vé danh gia k€t qua hoc tap:

Muc tiéu NOi dung Diém
Xdc dinh ding dién tich xay dung, kich thudc, sO
luong cic loai phong bdo quan Ianh

Tinh todn ding va dU phu tdi lanh cla kho

Kién thirc | Tinh céch nhiét, cich am, ki€m tra dong sudng, | 4
dong dm cUa véach cdch nhiét.

Xdc dinh phu tdi mdy nén va phu tdi thi€t bi, chon
mdy nén va cic thi€t bj
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Tinh todn chinh xdc di€n tich xay dung, kich thudc,
sO 1uong cic loai phong bdo qudn lanh

Tinh todn ding va dU phu tdi lanh cla kho

Ky nang Tinh cich nhiét, cich dm, ki€ém tra dong suong, | 4
dong am cla vich cich nhiét.

Tinh todn chinh xdc phu tdi mdy nén va phu tai
thi€t bi, chon may nén va cic thi€t bi phut hgp

- Can than, 1ang nghe, ghi chép, tU tOn, nghiém tic,

Thdi da 2 A 2 rd « A ~nr A . A « A
j can than, ty ml, thuc hi€n tOt ve sinh cong nghi€p.

Téng 10

* Ghi nho:

1 - Cdc yéu cau khi quy hoach mat bang kho lanh

2 - Trinh tU xdc dinh két cau kho lanh

3 - Cdc lugng nhiét tOn that clia kho lanh

4 - Cac phuong phdp lam lanh va Uu nhugce di€m cUa tUng phuong phap
5 - Céc tiéu chudn chon mdy nén va cic thi€t bj phu

* Ki€m tra cudi bai:

1. Ki€ém tra ti€n d0 thuc hién cong viéc

2. Ki€m tra két qua va so d6 mat bang kho lanh

3. Ki€m tra c4c thong sO vach cdch nhiét

4. Ki€m tra két qua céc lugng nhiét tOn that

5. Ki€m tra phu tai nhiét, chu trinh cla hé thOng lanh thi€t ké

6. Ki€m tra cic thong sO kY thudt clla mdy nén va cic thi€t bj phu

BAI 2: THIET KE SO BO HE THONG MAY LANH
M3 bai: MDP33 - 02
Gi6i thiéu:

Thiét k& so b0 hé thOng mdy lanh la qud trinh chon Iua, tinh todn cic
phuong phap 1am lanh, cach b0 tri cac chi ti€t, cum chi ti€t cla hé thdng sao cho

hgp ly. Tinh chon dugc céc thi€t bi phu phit hOp v&i cong sudt may nén.
Muc tiéu:
- V& dugc sa d6 nguyén Iy hé thOng mdy lanh

- Tinh chon dugc céc thi€t bi duOng Ong, van va cdc thi€t bi phu khéc cla

hé thGng mdy lanh
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Noi dung chinh:
1. BO TRI, SAP XEP THIET BIl, XAY DUNG VA VE SO PO NGUYEN LY
CHI TIET CAC CUM MAY THIET B| VA TOAN HE THONG:
1.1. Xay dung so d0 nguyén ly hé théng:

Lua chon phuong phéap cap dich cho dan lanh 13 yéu td rat quan trong
trong vi€c xdy dung s dO nguyén ly hé thOng. Chon phuong phap cap dich hop
ly sé ting hi€u qua lam viéc cho hé thOng lanh, ting khd ning thu héi dau...

C6 ba phuong phdp cép dich chll yéu nhU sau:

- Cap dich bang ti€t luu truc ti€p

- Cap dich bang d0 chénh cOt 10ng tinh (binh git mUc dat cao hon dan
lanh)

- Cap dich bang bom cép dich.

1.1.1 Phuong phép cap dich ti€t 1uu truc tiép:

Phuong phdp cap dich ti€t 1uu truc ti€p 12 phuong phap cap dich ma moi
chat sau ti€t Iuu di truc ti€p vao dan lanh khong qua bat c( khau trung gian nao.
Hinh 2.1

Hinh 2.1 - SO d0 cép I0ng truc tiép.
I- Dan lanh; 2- Quat dan lanh; 3- Tiét luu nhiét; 4- PUOng xa nudc ngung

Pay 1a phuong phdp cdp dich don gidn nhat, khong doi hdi phdi cé céc
thi€t bj di kem, gy tOn that nhiét thap, chi phi ddu tu it nhat.

Tuy nhién, d€ di€u chinh luu lugng hop 1y theo phu tai thuc t€ chi nén st
dung van ti€t luu tU dOng va cong sudt clla van phdi tuong Ung vGi phu tai
nhi€t cUa hé thOng. Trong trudng hop phdi s dung van tiét 1uu tay hodc s
dung van ti€t luu tu ddng nhung cong sudt 16n hon s€ rat nguy hi€m khi phu tai
nhiét bén ngoai thay d6i. Khi phu tai nhiét gidm, rat dé giy ra ngdp 10ng mdy
nén.

g U'ng dung:
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Phuong phdp ti€t Iuu truc ti€p dudgc st dung cho hé thOng lanh cé cong
sudt nhO, phu tai nhiét nho.

1.1.2 . Phuong phép cap dich ki€u ngdp 10ng tu binh gilt mUc:

Phuong phdp cap dich ki€u ngdp 10ng tU binh gilt mlc dugc st dung cho
cdc thi€t bi bay hoi doi hdi luu 1ugng moi chat va phu tai nhiét 16n, thdi gian
lam lanh tuong d6i nhanh. Thi€t bi bay hoi trong phudng phap nay 1a ki€u ngdp
10ng. Mdi chat 10ng dugc cap truc ti€p tU binh gilt mUc xuGng nho cOt dp thly
tinh. D€ ddm bdo cung cdp mdi chat 18ng day dl cho dan lanh, mUc 18ng tOi
thi€u trong binh gilt mUc phai ludn dugc duy tri.

® ®

Hinh 2.2 - SO d0 c8p I0ng bang binh gilt mlc
1- Dan lanh; 2- Binh gi(r mUc

Tuy nhién phuong phap nay ciing c6 mot sd nhugc di€m sau:

- Phai trang bi thém binh gilt mUc va céc thi€t bi khdc di kém (van phao,
van an toan, dOng ho 4p sudt, van chdn...) nén ting chi phi dau tu.

- Luong mdi chat st dung cho hé thdng ting do qu4 trinh hoat d&ng phai
c6 mOt lugng 18n mdi chat dugc gilt trong binh gilr mUc.

- SU chuyén dOng cUa mdi chat trong dan lanh c6 tOc d0 kha cham vi cép
10ng nh& cOt dp tinh nén hi€u qua trao d6i nhiét ciing khdng thuc su ca, thdi gian
lam lanh kéo dai.

- Vong tudn hoan moi chat gilta dan lanh va binh gilt mUc 1a riéng biét so
vGi hé thOng, hdu nhu khong chiu tic dOng cla mdy nén ma chi phu thudc tbc
d0 héa hoi & dan 1anh, nén rat khé can thi€p d€ thay d6i tdc d6. Néu tOc d0 1am
lanh cham thi vong luan chuy€&n ciing cham theo.

8 Ung dung:

Phuong phap cap dich nay phit hgp vGi cac hé thOng mdy dd cay, da vay,
mdy d4 vién, hé thOng tU dong tiép xiic.

1.1.3 . Phuong phédp cdp dich bing bom cdp dich:
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DE ting tdc dd chuyén dOng clla moi chat 10ng tuan hoan trong dan lanh,
nang cao hiéu qud trao d6i nhiét, gidm thOi gian lam lanh, ching ta st dung
phuong phap cdp dich bang bom.

EH - mln

. Fr Y

r — f

Hinh 2.3 - SO d0 cap dich bang bom

1.2. Thiét ké so' d6 mat bang:

Khi thi€t k€ so d6 mat bang xiy dung kho lanh, ching ta can dac biét
quan tim tdi tiéu chi sau:

- Phai tiéu chudn héa cic dang kho lanh.

- Bdp Ung dugc cc yéu cau khat khe clla sdn pham xudt khau.

- C6 kha niing c0 giGi héa cao trong khau bdc dG va x€p hang.

- Phdi kinh t€, vOn dau tu nhd, c6 th€ s dung mdy mdéc, trang thi€t bi
trong nudc.

Doi khi nhiing yéu cau trén 12 d0i 1ap nhau, dac biét 1a vé géc dd kinh té.
V@i vai trd 12 ngudi tinh todn, thi€t k€ kho lanh, chiing ta can phdi bi€t 1ua chon
cdc y€u tO quan trong va ddp Ung céc y€u td nay.

1.2.1. Yéu cau chung d6i vGi quy hoach mat bang kho lanh:

Quy hoach mat bang kho lanh 1a b0 trf nhitng noi san xudt, x 1y lanh,
bdo quan va nhling noi phu trg phit hop vGi ddy chuyén cong nghé. DE dat
dugc muc dich dé can tuan thU céc yéu cau sau:

- Phdi b0 trf buOng 1anh phit hgp day chuyén cong nghé. Sdn phdam di theo
day chuyén khéng gdp nhau, khong dan chéo nhau. Céc cUra ra vio budng ch(ra
phdi quay ra hanh lang. Ciing c6 th€ khong can hanh lang nhung sdn pham theo
day chuyén khong di ngugc.
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- Quy hoach cén phdi dat chi phi ddu tu bé nhat. Can s dung rOng rii
cdc cau kién tiéu chudn gidm dén mUc thap nhat cic dién tich phu nhung phai
dadm bdo tién nghi. Gidm cong sudt thi€t bi d&n mUc thap nhat.

- Quy hoach mat bang can phdi ddm bdo su van hanh tién 1gi va chi phi
thap.

+ Quy hoach phadi ddm bdo 10i di va dudng van chuyén thudn 10i cho
vi€c bOc x€p thl cong hodc co gibi da thi€t ké.

+ Trong mOt vai trudng hop kho lanh c6 sin bdc d& n6i lién rOng 3,5 m,
nhUng thong thudng cic kho lanh c6 hanh lang ndi ra cd hai phia, chi€u rOng 6
m.

+ D€ gidm tOn that nhiét qua k&t cdu bao che, cic budng lanh dugc nhém
1ai tUng khoi v&i mot ch€ do nhiét do.

- Mat bang kho lanh phai phit hgp vGi hé thOng da chon.

- Mat bang kho lanh phdi ddm bdo kY thudt, an toan phong chdy chlfa chdy.
1.2.2. Yéu cau d6i v&i buOng may va thiét bi:

BO tri mdy va thi€t bi hgp 1y trong bubng mdy rat quan trong, nham muc
dich sau:

- Van hanh may thuan tién.

- Rit ngan chi€u dai dudng Ong: Gidm chi phi dau tu va gidm tOn that dp
sudt trén duOng Ong.

- SU dung thé€ tich bubng may hi€u qud nhat, bubng may gon nhat.

- Pdm bdo an toan phong chdy chifa chdy, phong nG va vé sinh cdng nghiép.

- Pam bdo thudn tién cho vi€c bdo dudng, st chila, thay thé mdy vdi thiét
bi.

Bubng mdy va thi€t bji thuOng dugc bO tri vio sit tuOng kho lanh dé
dudng nbi Ong gilta mdy thi€t bi va dan lanh 12 ngdn nhat, chiém tU (5 +10) %
tOng dién tich kho lanh.

Chi€u rOng chinh cUa 16i di trong buOng mdy 14 1,5 m trd 1&n, cidc mdy va
thi€t bi 16n dén 2,5 m. Khodng céch nay d€ di 1ai, thdo 13p stra chita may dé dang.
Khodng cdch mdy va thi€t bj it nhat 13 1 m, gilta thi€t bi va tudng 12 0,8 m n€u day
khong phdi 12 10i di van hanh chinh. C4c thi€t bi c6 th€ dat sat tuOng néu phia d6
cUa thi€t bi hoan toan khong can dén van hanh, bdo dubng. Tram ti€t Iuu va
bang di€u khién v&i cdc dung cu do ki€m va bdo hi€u phdi b0 trf sao cho c6 thé
quan sit dugc dé dang tUr bat kY vi trf ndo trong budng mdy. Tram tiét luu dat
cdch mdy it nhat 1,5 m.

VE€ an toan phong chOng chdy n0, buOng mdy va thi€t bi it nhat phdi c6 2
clra b0 tri d6i dién & khodng cdch xa nhat trong bubng mdy, it nhat c6 1 clra



52
thong ra ngoai troi, cic cdnh clfa m& ra ngoai. Chi€u cao bubng mdy amdnidc it
nhat 12 4,2 m, freén 3,5 m v&i ning sudt lanh khodng 100 kW va 2,6 m doi vGi
thi€t bi nhé hon. BuOng mdy phai c6 quat thong gié thdi ra ngoai, moi gid ¢ thé
thay d6i khong khi trong buOng (3 + 4) 1an.
1.2.2. Chon mat bang xay dung:

Khi chon mat bang x4y dung ngoai céc yéu cau chung nhu di néu & muc
1.2.1 can chii y dén nén méng kho 1anh phai vimg chac. BGi vay, can phai ti€n
hanh khdo sit nén méng, muc nude... Viéc gia ¢6 nén méng nhi€u khi dan tGi
viéc ting ddng k€ vOn dau tu xay dung. Nhi€u vi trf c6 mat bang nén xay dung
gdp nhi€u khé khin va rat tOn kém. Néu muc nudc qui 18n, cdc n€n méng va
cong trinh phai ¢ bi€n phip chOng thdm &m.

Khi thi€t k€ thi can chi y t&i ngudn nudc gidi nhiét va viéc thoat nudc.

Quan trong tUong tu 14 viéc cung cap dién dén cong trinh, gid dién va gia
xay 1ap cong trinh dién. Pién va nudc 1a cic hang muc dnh hudng 16n d6i vGi
vOn dau tu xay dung nén can dudc quan tdm thich dang khi chon mat bang xay
dung. Cé4c kho lanh déu can moOt san rOng cho xe tdi di 1ai bOc d& hang, ddm
bdo dugc viéc bdc dG hang vGi khOi luong 16n nhat, dong thdi ddm bdo cic
mat hang dong lanh khong bi dnh hudng bai thdi ti€t bén ngoai trong qud trinh
bOc x€p. DOc theo chi€u dai kho can c¢6 hién sao cho ciing mOt lic c6 thé bOc
x€p nhi€u hang trén cic 6t.

Viéc mG& rOng kho lanh ciing phai dugc du trii. C6 th€ mé rOng theo cich
xay dung thém tang hodc ndi rOng mat bang. N€u x4y thém tang thi phai gia c
méng trudc,viéc dé 1am cho vOn xiy dung ban dau ting thém, do dé thuOng
ngUdi ta chon phuong 4n ndi rOng mat bang nén dién tich mat bang phai dd
rOng.

Ngoai ra, can du tinh mat bang cho nha ddt mdy, nha hanh chinh, khu nha
3 cho cong nhan, gara, xuéng sta cha. ..

1.2.3. Xac dinh kich thudc kho lanh:
1.2.3.1. Nh{ng s0 1iéu ban dau:

DE tinh toan thi€t k€ dugc mOt kho l1anh, trudc hét ta phdi bi€t dugc bOn
y€u t0 sau:
1.2.3.2. Pia di€ém xay dung kho lanh:

Biét dugc dia di€m xay dung kho lanh thi ta s€ bi€t dugc nhiing thong sO
khi hdu tai noi xay dung kho lanh. Cu thé€ 14 ta s& bi€t dugc céc thong sO cla
khong khi bén ngoai nhu: nhiét dd va d0 dm khong khi, blc xa mat troi, gié va
huéng gi6, lugng mua. Ching 14 nhitng thdng sO quan trong d€ tinh toan, thiét
k€ xay dung kho lanh va hé thOng lanh. Chiing 13 cic y€u td dnh huéng truc
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ti€p d€n tGn that nhi€t cUa kho lanh qua vich bao che. Dong nhiét tGn that nay
12 c4c gid tri cO ban d€ tinh todn, thi€t k€ ning sudt lanh cla hé thOng lanh.

- PO &m: @6 am cla khdng khi 12 thong sO d€ tinh todn chi€u day 18p cich
am cho véch cach nhiét, tranh cho vach cich nhiét khong bi dong am khuéch tan
tU khong khi bén ngoai vao. Vi khong khi bén trong kho 1anh ludn cé 4p sudt hoi
nUGc nhd hon 4p sudt hoi nudc clia khdng khi bén ngoai nén ludn c6 mOt dong
am di tU bén ngoai vao trong kho lanh va bi dong lai trong vat liéu cach nhiét.
Khi 18p cdch nhiét bj nhiém &m thi hé s6 dan nhiét cla né ting 1én nhanh chéng
va lam cho 18p cdch nhi€t bi mat khd ning cdch nhiét. Ngoai ra, d0 am cUa
khong khi bén ngoai con dung d€ tinh dong suong vich bén ngoai.

- Gid: n6i d€n gi6 12 ta n6i vé cd vé hai mat gbm luu lugng va tbc db gid.
Khi 1uu lugng va tOc dd gi6 ting thi hé sO tda nhiét dOi luu  ciing ting. Do d6
lam ting cuOng d0 trao dO0i nhiét d6i lUu bén ngoai gilta khong khi va vach. Vi
vay, né dnh hudng tGi dong nhiét tOn that.

- Mua:

+ Anh huéng dén vat li€u cdch nhiét va vat liéu cach 8m cUa kho lanh.
Né€u kho lanh dat & ngGi thuGng xuyén c6 lugng mua 16n thi 6 dm trong khong
khi ting va 10p cédch nhiét dé dang bi thdm dm hon, mat dan khd ning céich
nhiét.

+ K&t cau cla 18p cach nhiét 13 k€t cau khong ddc, hi€u qud cach nhiét 12
nhd cdc 10 1i ti. Khi bj thdm &m thi nudc sé 10t vao trong céc 16 1i ti d6 va rat khé
d€ khuéch tan ra ngoai. Vi vay, khi vat li€u cich nhiét di bj thdm am nhiéu thi
chiing ta phdi thay thé né.

Tém lai: gi6 va lugng mUa 1a cd s d€ thiét k€ bao che, tranh cho 16p cich
nhiét khong bi thdm am, ngdp nudc, 1am mat khd ning cich nhiét, 1am gidm
tudi tho ciing nhu hi€u qud cach nhiét cla vach.

- CuOng dd bUc xa mat tr0i: Néu kho lanh dugc xiy dung & n0i c6
cuOng dd blc xa mat trdi cang 16n thi ta phai tiéu hao mOt ning lugng 16n dé€
bdo ddm ning sudt lanh dU yéu cdu. Vi vay né 1am gidm hiéu qud kinh té
xuOng. CuOng d0 blc xa mat trdi két hop véi hu‘C'Jng gi6 chl yéu dung d€ chon
huGng xay du‘ng kho lanh cho phu hOp, glam tOn that nhiét qua k&t cau bao che.
2. CHON VAT LIEU DUO NG KiNH ONG VAN CAC LOAI VA CAC THIET
Bl KHAC CHO HE THONG:

2.1. Chon vat liéu, kich thuéc duong Ong:

Viéc 1ua chon dudng kinh Ong 13 mOt bai todn tOi Uu gan gidng nhU céic
bai toan tOi Uu khi thi€t k€ thi€t bi trao dGi nhiét hodc 1ua chon chi€u day cich
nhiét cho bubng lanh. Ti€t dién Ong 16n, tOn that d4p sudt nhd (Uu), gid thanh
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ting (nhugc). N€u tinh dén tat cd cdc hé s6 anh hudng, bai todn trd nén phlc
tap nén khi thi€t k€ ngudi ta chon duOng kinh Ong theo kinh nghi€m. TU cic sO
liéu ban dau nhu: tOc dd cho phép clia méi chat, luu luong khdi IuQng riéng ...
chiing ta c6 thé€ tinh todn hodc tra bang, tra dO thi dugc dudng kinh Ong.

2.2. Chon cdc thi€t bi phu cho hé théng:

2.2.1 Chon thi€t bi ngung tu:

Thi€t bi ngung tu trong hé thOng lanh 14 cdc thi€t bj trao dGi nhi€t bé mat,
trong d6 mdi chat lanh c6 4p sudt cao, nhiét d0 cao sau mdy nén dugc lam mat
bang khong khi, nudc hay chat 18ng nhiét d6 thap khiac d€ ngung tu thanh 18ng.
Qua trinh ngung tuU ludn kém theo hién tugng tda nhiét, néi cich khac néu khong
dugc 1am mat lién tuc thi qua trinh ngung tu s& dUng 1ai, muc dich bi€én hoi mai
chat 1anh thanh 10ng ciing khong thuc hi€n dugc. Mat khéc trong thi€t bi ngung
tu n€u 4p sudt cUa moi chat lanh khong thay d0i thi nhi€ét d0 ngUng tu s€ gilt
khong dGi.

Qua trinh 1am viéc cUa thié€t bi ngung tu c6 anh hudng quyét dinh dén 4p
sudt va nhiét d6 ngung tu va do d6 anh huéng dén hi€u qud va d0 an toan 1am
viéc cla toan hé thOng lanh. Khi thi€t bi ngung tu 1am vi€éc kém hiéu qua, cic
thong sO cla hé thOng s€ thay ddi theo chi€u hudng khong tOt, c6 thé 1a:

- Niing sudt lanh cd hé thOng gidm, tOn that ti€t IUu ting.

- Nhiét d6 culi qua trinh nén ting.

- Cong nén ting, md to c6 thé€ bi qua tai.

- P0 an toan gidm do dp sudt phia cao dp ting, rd le HP c6 thé tic dOng
dUng mdy nén, van an toan c6 th€ hoat d0ng.

- Nhiét d0 cao c6 th€ anh hudng dén dau bdi tron, c¢6 thé 1am chdy dau gay
phé v& quad trinh boi tron.

Ché d0 1am viéc cUa thiét bi ngung tu trong hé thOng lanh ciing c6 anh
hudng rat 16n téi su lam vi€c va ddc tinh ning lugng cla toan th€ hé thGng. Do
b€ mat trao dGi nhiét cla thi€t bi khong th€ qud 16n nén nhi€t d0 ngUng tu t,
trong mdy phdi cao hon nhiét d6 mdi truOng xung quanh. Chinh tri s0 d0 chénh
1éch nhiét d0 nay da gy nén d0 khong thudn nghich bén ngoai va dan tdi tOn that
ndng lUQOng.

Nhu vay xudt hién bai todn tdi Uu vé kinh t€ - kY thudt trong viéc lua
chon thi€t bi ngung tu. Khi ting tri s6 d0 chénh 1&ch nhiét d0 thi tOn that ning
lugng va chi phi van hanh ting nhung bé mat cUa thi€t bi ngung tu lai gidm di,
két qud vOn dau tu s& gidm. Nguoc 1ai n€u chon thi€t bi ngung tu véi do
chénh 1&ch nhi€t d6 nhod thi tGn that ning 1Ugng nhd, chi phi van hanh gidm
nhung thi€t bj 1ai 16n dan dén vOn dau tu ban dau ting.
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* Tinh dién tich trao dGi nhi€t cUa thi€t bi ngUng tu:
Dién tich trao d6i nhiét cla thi€t bi ngung tu dugc xdc dinh theo cong
thlc:
Q
kAt,

Trong do:

k - hé sO truyén nhiét cUa thiét bi ngung tu,
2.2.2 . Chon thiét bj bay hoi:

Thié€t bj bay hoi c6 nhi€m vu héa hoi gas bao hoa m sau tiét luu dOng thoi
lam lanh moéi truGng can lam lanh. Nhu' vay cung vG6i thi€t bi ngung tu, mdy nén,
thi€t bi ti€t 1uu thi thi€t bi bay hoi 12 mOt trong nhltng b0 phan quan trong khong
thé€ thi€u trong hé thOng lanh.

Qua trinh 1am vié€c cUa thi€t bi bay hoi dnh hudng tdi thoi gian va hi€u qua
lam lanh. Vi vay du hé thOng trang bi tOt d€n dau nhung thi€t bj bay hoi 1am viéc
kém hi€u qua thi tat cd trd nén vo ich. Do d6 can chon thi€t bj bay hoi phit hgp cho
hé thOng, c6 di€n tich phit hgp vGi dién tich yéu cau.

Thi€t bj bay hdi c6 nhi€u loai khac nhau tuy tUng truGng hdp cu th€ ma
chiing ta chon thi€t bi bay hai phit hgp vi hé thOng lanh thi€t k€.

- VGi nhiing hé thOng lanh gidn ti€p, thi€t bi bay hoi dugc chon 1a c4c binh
bay hoi dang Ong v6 hodc dan bay hoi ki€u tdm (panel).

- V@i céc kho lanh 1am lanh truc ti€p thiét bi bay hoi dugc chon 1a cic loai
dan bay hoi. Dan bay hoi c6 thé dudc chia ra 1am hai loai: loai d6i lUu tU nhién va
loai d6i luu cubng blc. Dan d6i luu cubng blc c6 nhi€u Uu di€m hon so v&i dan
tinh nhU c6 thé ¢6 thé bo trf trong bubng hodc ngoai budng lanh; it tOn thé tich bdo
qudn sdn phdm; nhiét d0 dong déu, hé sO trao dOi nhiét 10n; it tOn nguyén vat
liéu. Nhung ching ciing c6 nhling nhugc di€m 1a On va tOn thém ning 1UOng cho
dOng co quat gi6. PO 8m trong buOng lanh thdp; d0 kho hao sdn phdm ting.

Dan lanh xtong cd dugc st dung rat phO bi€n trong cic hé thOng 1am lanh
nudc hodc nudc mudi, vi du nhu hé thdng mdy da cay. V& cdu tao, tuong tU dan
lanh panel nhung G day cdc Ong trao dOi nhiét dugc udn cong, do d6 chi€u dai moi
Ong ting 1én ding k&. Cdc Ong trao d6i nhiét gan vao cic Ong gbp trong gidng nhur
mOt xUong c4. Dan lanh xUong c4 ciing c6 cau tao nhi€u cum, moOi cum c6 mot
Ong gép trén va mOt Ong gép dudi. Mat d6 dong nhiét cUa dan khodng 2900
3500 W/m?>.

2.2.3. Chon van tiét luu:

Van ti€t 1uu 12 bO phan chinh trong hé thOng lanh, né c6 nhi€m vu tiét

luu 1dng moi chat & 4p sudt cao, nhiét d0 cao xudng dp sudt thap va nhiét do
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bay hoi thap. N6 con c¢6 nhiém vu di€u chinh 1uu 1Ugng mdi chat cap vao thiét
bi bay hoi.

Vié€c chon van ti€t 1uu phdi dua vio céic thong sO sau:

+ Nhiét d6 bay hoi, nhiét d6 ngung tu.

+ Niing sudt Ianh Q,.

+ Loai moi chat Iam viéc trong hé thOng lanh.

Van ti€t 1uu nhiét cin bang ngoai thudng st dung cho hé thOng lanh thiét
bi bay hai c6 trd khéang thUy Iuc 16n.

Van ti€t 1uu nhiét cAn bang ngoai c6 khoang dudi mang ngin khong thong
v3i khoang moi chat chuyén dOng qua van ma dugc n0i thong vGi dau ra dan bay
hoi nhd mOt Gng mao.

2.2.4. Chon binh ch(ra cao 4p:
* Cong dung:

Binh ch(ra cao 4p dugc b tri ngay sau binh ngung tu, ding d€ chira 1dng
moi chat & 4p sudt cao, nhiét d0 cao gidi phong b& mat trao d0i nhiét cUa thiét
bi ngung tu, duy tri su' cdp 18ng lién tuc cho van ti€t luu. N6 dugc dat ngay dudi
binh ngUng va dugc can bang dp sudt vGi binh ngUng bang cdc dudng can bang
hoi va 18ng. N6 c6 tdc dung chlra toan b 1ugng gas trong hé thOng khi can sUla
ch{ra bdo dudng.

* C4u tao binh chlra cao 4p:

6 5 4 3 2
/- *- : P 2N
i /— id ﬂ/‘r=9i\=- t/

e

0

Hinh 2.4 - Binh chUa cao dp.
1- Kinh xem gas; 2 - Ong 18p van an toan; 3 - Ong 1ap dp k&; 4 - 6ng 10ng
v&; 5 - Ong can bang; 6 - Ong cap dich; 7 - Ong xa ddy.
* Tinh todn binh ch(fa cao 4p:

Theo quy dinh vé& an toan thi sUc ch(fa cUa binh ch(ra cao 4p phdi dat 30 %
stc ch(ra cUa toan bd hé thOng bay hoi (bao gOm tat cd cic t0 dan va thiét bi
lam lanh khong khi) dGi v&i hé thOng cdp mdi chat tir trén va dat 60 % sUc ch(a
cUa toan b0 hé thOng bay hoi dOi v&i hé thOng cdp moi chat tUr dudi. Khi van
hanh, mUc 18ng & trong binh chifa cao 4p dat 50 % thé tich clia binh.O day ta st
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dung phuong phap cap dich ti€t luu truc ti€p vao dan bay hoi - cap dich tur
dudi. Thé tich binh ch(a cao 4p dugc xé4c dinh theo cong thlc sau:

0,6.V
Vicea ’O—SBH.LZ L45Vg, , m®

’

Trong d6: Vg — thé tich hé thOng bay hoi, m?

Thé tich cUa dan bay hoi chinh 14 thé€ tich phan trong cUa toan bd Ong thép
ma moi chat chlfa trong d6. TU phan tinh chon dan bay hoi ta tinh dugc dung tich
hinh hoc cUa hé thOng bay hai la:

Ve 5. Vo =58 =401it=0,04 m’

H
2.2.5. Chon binh tich dau:
* Cong dung:

Céc may lanh khi 1am viéc 1am vi€c can phdi ti€n hanh bdi tron cic chi
ti€t chuy€n dOng nhdm gidm ma sat, ting tuGi tho thi€t bi. Trong qud trinh mdy
nén lam viéc dau thuong bi cudn theo moéi chat 1anh.Viéc dau bi cuOn theo mdi
chat lanh c6 thé gay ra cac hi€n tugng:

+ M4y nén thi€u dau, ché do bdi tron khong tOt nén dé chdy, hu hdng.

+ Dau sau khi theo méi chat lanh s& dong bam & céc thiét b trao d6i nhiét
nhu thi€t bi ngung tu, thi€t bi bay hdi, 1am gidm hiéu qua trao d6i nhiét, dnh
huéng chung dén ché d6 1am viéc cUa toan hé thOng.

Vi vay d€ tich Iuong dau cudn theo moi chat khi mdy nén lam vi€c, ngay
trén dau ra cla mdy nén ngUoi ta bO trf binh tich dau. Lugng dau dugc tich ra
s€ dugc dua vé binh thu hdi dau.

* Nguyén ly 1am viéc:

Nham ddm bdo tich triét d€ ddu bi cubn theo mdi chat lanh, binh tich
dau dugc thiét k€ theo nhi€u nguyén 1y khac nhau nhu sau:

+ Gidm dot ngOt tOc d0 dong gas tU tdc dO cao, khodng (18 =+ 25) m/s
xuOng tdc d0 thdp (0,5 ~ 1) m/s. Khi gidm tdc d0 d0t nglt cdc giot dau mat
dOng ning va roi xuldng.

+ Thay d0i hudng chuyén dOng cla dong mdi chdt mOt cach ddt ngot.
Dong méi chat dua vao binh khong theo phudng thang ma dua ngodt theo nhiing
g6c nhat dinh.

+ Dung cdc tdm chan hodc khoi dém d€ ngin cic giot dau. Khi dong moi
chat chuyén dOng va vao cic vich chan, kh6i dém céc giot dju bi mat dbng
ning va roi xudng.
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+ Lam mét dong méi chat xudng (50 + 60) °C bang Ong xodn trao doi
nhiét dat trong binh tich dau.
+ Suc hoi nén c6 1an dau vao moi chat lanh & trang thdi 18ng.
* Tinh chon binh tich dau:
Binh tich ddu phadi ddm bdo dU 16n d€ tdc db gas trong binh dat yéu cau.
Xéc dinh duOng kinh trong D, cUa binh:

4V 4.0,02285
D, \/ 0,18m = 180 mm
ITw 3,14.0,9

Trong do:

V — luu luong thé tich dong hoi di qua binh tich dau, né bang luu 1uong
th€ tich clla may nén , m%/s.

- tOc d6 cla hoi mdi chat trong binh, m/s. TOc dd hoi trong binhphdi
nam trong khodng tU (0,7 + 1) m/s.
2.2.6. Chon binh t4ch 10ng:
* Cong dung:

Binh tich 18ng c6 nhiém vu 1a tich moi chat 10ng ra khoi hoi hit vé may
nén, ddm bdo cho hoi hit vé m4 nén & trang thai hdi bio hoa khd, tranh nguy co
giy va dap thUy luc cho mdy nén. Binh tich 16ng c6 thé 1a binh hinh tru ndm
ngang nhung thudng 13 ki€u hinh tru dat dlng.

* C4u tao va nguyén Iy hoat dOng:

Binh tich 1dng 1am viéc theo nguyén 1y tuong tU binh tich ddu. Pi€m khéc
biét nhat gilra binh tdch 10ng va binh tich dau 13 G binh tich 10ng pham vi nhiét
d0 1am viéc cUa ching khdc nhau. Binh tich ddu lam vi€éc & nhiét d0 cao con
binh tdch 18ng 1am vi€éc & pham vi nhiét d0 thap nén can boc cich nhiét, binh
tach dau dat trén duOng Ong dady, con binh tich 18ng dat trén duOng Ong hiit.

Do c6 nguyén Iy hoat dOng tuong tu' nhu binh tich ddu nén binh tich 10ng
cling ¢6 cau tao tuong tu binh tich dau. Binh tich 10ng ki€u nén chan cé céu
tao tUgng tU nhu binh tdch dau ki€u nén chan. Pi€m khic biét 12 binh tach 10ng
ki€u nén chan khéng c6 nén chan phu phia dudi vi dong hoi dugc hiit vao binh
tach 10ng khong suc thang xubng ddy binh gdy xdo trOn 18ng phia dudi nén
khéng can nén chan nay. Nguyén tac tich 10ng tuong tu nhu nguyén tac tich
dau.



Hinh 2.5 - Binh tdch lOng kzeu non chdn
1- Ong gas; 2 - Tam gia cuOng; 3 - Ong gas ra;
4 - Nén chan;

5-cUaxa hoi; 6 - Ldng ra.
* Tinh chOn binh

tdch 10ng:
Binh tich 1&dng phdi ddm bdo dU 16n d€ tOc dO gas trong binh dat yéu cau.
Dudng kinh trong cUa binh D

4V,
W

D

t

Trong do:

V,, — luu luong thé tich dong hoi di qua binh tich 18ng, né bang Iuu 1UOng
thé€ tich cla mdy nén.

- tOc d0 clla hoi moi chat trong binh, m/s. TOc d0 hoi trong binh dUl nho
dé tich dugc cac hat léng, =(0,5+1) m/s.
2.2.7. th say loc:

Am va céc tap chat gay ra nhi€u van dé & bat c(t hé thOng lanh nao. HOi
am c6 thé déng dd va lam tac van tiét 1uu, gdy dn mon cic chi ti€t kim loai, lam
dm culn day mo t0 mdy nén ban kin 1am chdy mé t0 va dau. Cic tap chat c6 thé
lam ban dau may nén va lam cho thao tic cic van khé khian. Vi vay, dOi vGi hé
thOng lanh 4m phai s& dung phin sdy 10c d€ han ch€é dén mUc thdp nhat tic hai
clla @m va can ban.

C6 rat nhiéu dang thi€t bi dugc s& dung d€ kh( hoi nudc va tap chat.
Dang thuGng gdp 14 phin 10c 8m k&t hop 10c co khi (filter — drier ). Cau tao clia
loai phin nay gdm c6 1udi 1oc d€ 10c can ban va cdc hat hit am nhu zeolit,
silicagel... , d€ bdo vé& van ti€t luu va van cap dich thi bd 1oc nay dugc 1ap trén
duOng cap dich, trudc van ti€t Iuu va van cap dich.



Hinh 2.6 - Phin s&y loc

2.2.8. Chon thdp gidi nhiét:
* Cong dung:

Nhi€m vu cUa thdp gidi nhi€t 12 thdi toan b0 1Ugng nhiét do mdi chat
lanh ngung tu tda ra. Lugng nhiét nay dugc thdi ra mdi truGng nhd chat tai
nhiét trung gian 1a nudc. Nudc vao binh ngung ¢6 nhi€t d0 f,,, nhan nhiét
ngUng ty tang 1én khodng 4+5°C, ra khoi binh ngung c6 nhiét do f,,. Nudc sau
khi ra khOi binh ngUng dugc dua sang thap gidi nhi€t va phun thanh cdc giot nho.
Nudc néng chdy theo khdi dém xulng, trao dGi nhi€t va chat v&i khong khi di
ngUdc dong tU dudi Ién trén nhG quat gié cuGng blrc. Qua trinh trao d0i nhiét va
chat chl yéu 13 qu4 trinh bay hoi mOt phan nudc va khong khi. Nhiét d0 nudc
gidm 4+5°C va xulng nhiét d ban dau £, .

* C4u tao thap gidi nhiét:

Thép dugc 1am bang vat liéu nhua composit kha bén, nhe va thuén 10i 1ap
dat. Bén trong c6 cic khoi nhua cé tic dung lam toi nudc, ting di€n tich va thoi
gian ti€p xdc. Nudc néng dugc bom tudi tU trén xubng, trong qua trinh phun, Ong
phun quay quanh truc va tudi déu Ién trén céc khOi nhura. Khdng khi dugc quat hiit
tUr dudi 1én va trao d6i nhiét cuGng blc v6i nude. Quat dugc dat G phia trén cla
thap gidi nhiét. Phia dudi than thdp cé cic tdm 1Udi c6 tic dung ngin khong cho
rdc bén ngoai rdi vao bén trong bé nudc cla thap va c6 th€ thdo ra d€ vé sinh day
thdp. Than thap dudc 1ap ghép tUr cdc tam roi, vi tri 1ap ghép tao thanh gin 1am cho
than thap ving chac hon. ,

Ong nudc vao ra thap bao gdm: Ong nudc néng vao, Ong bom nudc di,
Ong xa tran, Ong xa ddy va Ong cdp nudc bo sung.
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Binh
ngung

Hinh 2.7 - C&u tao thdp giai nhiét

1 - DOng cO quat gio; 2 - VO thdp; 3 - Chdn bui nudc; 4 — Dan phun nudc;

5 - KhOi dém; 6 - CUa khéng khi vao; 7 - BE nudc; 8 - Puong nudc lanh

cdp lam mdt binh ngung; 9 - PuOng nUdc néng tUr binh ngung ra dUa vao

dan phun dé€ lam mdt xubng nhd khong khi di nguoc chiu ttr dudi lén; 10

— Phin loc nu@c; 11 - Phéu chdy tran; 12 — Van xa ddy; 13 - PuOng cdp nudc

vOi van phao; 14 — BOm nU0c.
2.2.9. Van chan:

Van chdn dugc 1ap dat tai cac vi tri d€ thuc hiéc déng chan hai ddu cla
mOt thi€t bi d€ ti€n hanh sUa chlra, thdo lap...

Van chdn c6 rat nhi€u loai tiy thudc vao vi tri 1ap dat, chlic ning, cong
dung, kich c®, méi chat, phuong phap lam kin, vat li€u ché tao...Theo chlc
ning van chan cé th€ chia ra 1am céc loai: van chdn hit, van chdn ddy, van 1ap
trén binh ch(a, van géc, van 1ap trén mdy nén. Theo vat liéu c6 th€ chia ra lam
cdc loai: van dOng, van thép hgp kim hodc gang.

Hinh 2.8 - Cdc loai van chan
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* Van mOt chiéu:
Van mOt chi€u chi cho dong chdy di theo mOt chiéu. ThuGng dugc 1ap dat
trén dudng ddy cUa mdy nén d€ khong cho dong mdi chat ddi ngudc 1ai may nén
tUr thi€t bi ngUng tU trong truOng hgp dUng mdy hay khi mdy bi su c0.

Hinh 2.9 - Van mOt chiéu
* Van xa gas:
Van x4 gas la thi€t bi bdo v& duoc thiét k€ d€ xad gas phong nglra viéc
ting 4p sudt dOt ngdt trong hé théng. N6 gibng nhU van an toan nham bdo vé
céc binh 4p luc.

—
i
/

SEA
o i
%
e —
I-| ‘r SUPLRIOA

Hinh 2.10 - Van x3 gas

2.2.9. Mat gas:
* Cong dung:

Mat gas 1a kinh quan sét 13p trén duOng 10ng (sau phin sdy 10c) d€ quan
sat dong chdy cla mdi chat lanh, ngoai ra nd c6 tic dung 1a:

- B4o hi€u du gas khi dong gas khong bi sUi bot.

- B4o hi€u thi€u gas khi dong gas bi sUi bot manh.

- Bdo hét gas khi thdy xudt hién cdc v&t dau trén kinh.

- Bdo d0 am mdi chat qua su bi€én mau cla chdm mau trén tim mat gas
so sdnh v&i mau trén chu vi mat gas. N€u bi am thi phai thay phin sdy mdi.

- B4o hiéu hat hiit am bj ra khi thay gas bi van duc.
* Cau tao:

Mat gas c6 than hinh tru phia dudi kin, phia trén c6 1ap mat kinh d€ quan
sat dong gas chdy bén trong.
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Hinh 2.11 - Mat gas
3. TONG HOP KET QUA:
3.1. Téng hop két qua tinh todn:

Tai nhiét cho thi€t bi 14 tdi nhi€t dung d€ tinh toin di€n tich b& mat trao
d0i nhi€t can thié€t cUa thi€t bi bay hoi. Cong sudt gidi nhi€t yéu cau cUa thiét
bi bao gi® ciing phdi 16n hon cong sudt may nén, phdi c6 hé s6 du trlt nham
trdnh nh{ing bi€n dOng c6 thé xAy ra trong qua trinh van hanh.

Vi thé, tdi nhiét cho thi€t bi dugc 18y bang tOng cUa tat cd cic tOn that
nhiét:

QP=Q+Q+Q+Q+Qs W

Tai nhiét thi€t bi bay hai ciing 12 cO s& d€ x4c dinh tdi nhiét va cdc thiét
bi khic

- Thiét bi ngung tu:

TB ™ Yk
k 0 * \\
Jo
- Thiét bi hoi nhiét:
TB ™ Jun
HN 0 * , W
do

* Phu tdi nhi€t mdy nén:

Do céc tOn that nhi€t trong kho lanh khong dOng thOi xdy ra nén cong sudt
nhiét yéu cau thuc t€ s& nhd hon tOng cla cic tOn that nhiét. D€ tranh Iua chon
may nén c6 cong sudt lanh qud 18n, tdi nhiét cUa mdy nén ciing duQc tinh todn tr
tat cd céac tdi nhiét thanh phan nhung tiy theo tUng loai kho lanh c6 th€ chi 1ay
mOt phan t6ng cUa tdi nhiét d6. TAi nhi€t clla may nén dugc 18y theo ty 1€ theo
bang 2.1

Bang 2.1 Bang t6ng hop k&t qud tinh to4n tdi nhiét thiét bi:
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Loai kho Q Q2 | Qs | Qs Qs
- Kho lanh bao quan va kho | 100% - -
phén phdi

- Kho bdo quan thit 85+90

- 100 50-
- Kho bao quan cé, trung chuyén | 100% A = |759
- Kho bao quan cé cua nha mdy | 85% | -

ché bién

- Kho bao quan hoa qua 100% 100 100
% Yo

- Kho lanh nhé thuong nghigp | 100% | 100 | 100 | 100 | 100

va doi song % | % | % | %

Ning sudt lanh clla may nén d0i v8i mOi nhém budng cé nhiét d0 sdi
gidng nhau xé4c dinh theo biéu thik:
k' Quy

Q ——

b

, W

k - hé s0 lanh tinh dén tGn that trén duOng Ong va thi€t bj cla hé thOng
lanh.

b - hé s0 thoi gian lam viéc.

Qux - tOng nhiét tdi cUa may nén d6i véi moOt nhiét d6 bay hoi (18y tUr
bang tGng hop)

Hé s0 k tinh d€n tOn that lanh trén dudng Ong va trong thi€t bj clla hé
thOng lanh 1am lanh truc ti€p phu thuQc vio nhi€t d0 bay hoi clla moi chat 1anh
trong dan lam lanh khong khi.

Bang 2.2 - Hé s6 du tr(T k:

ty , °C -40 -30 -10
k 1,1 1,07 1,05

DOi vGi hé thOng lanh gidn ti€p (qua nudc mudi) 18y k = 1,12.

Hé s0 thdi gian lam vi€c ngay dém cUa kho 1anh 16n (du tinh 13 lam viéc
22h trong ngay dém) b =0,9.

Hé 506 thOi gian 1am viéc cla c4c thi€t bi lanh nho khong 16n hon 0,7.

DOi vGi cdc kho lanh nhd thuong nghiép va dGi sOng, nhi€t tai thanh phan
cUa mdy nén 18y bang 100% tOng cic dong nhiét thanh phan tinh toin dugc.

3.2. Kiém tra so' dO nguyén ly:

SO d06 nguyén 1y hé thOng lanh kho bdo qudn tucng ddi da dang. C6 hai
dang phO bi€n nhat hay s dung 14 gidi nhiét bang gié (dan ngung) va gidi
nhiét bang nudc (binh ngung). Trudc kia ngudi ta hay si dung ki€u gidi nhiét
bang gié, tuy nhién qua thuc t€ s& dung, nhan thdy nhling ngay muia he néng nuc
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hi€u qud gidi nhi€t kém, nhi€u hé thOng dp sudt nguUng tu khd cao, tham chi
role 4p sudt cao ngdt khong hoat ddng dugc.

Vi vay, hién nay ngudi ta thudng st dung binh ngung trong cdc hé thOng
lanh cUa kho lanh bdo quan. Xét vé kinh t€ gidi phap sU dung binh ngung theo
kinh nghiém ching t6i van ré va cé thé dang ché tao hon so v4i dan ngung gidi
nhiét bang khong khi.

Trén hinh 2.12 gidi thi€u s d6 nguyén 1y hé théng lanh thudng s dung
cho cdc kho lanh bdo qudn trong cic xi nghi€p ché bi€n thUy sdn hién nay.

Pi€m dac biét trong sO d0 nguyén ly nay 1a binh ngung kiém ludn chlic
ning binh ch'fa cao dp. POi v&i binh ngung ki€u nay, cic Ong trao d0i nhi€t chi
b0 tri phan trén cla binh.

@] | el

PVC — @

Hinh 2.12 SO d6 hé thOng kho lanh
Mady nén, 2 - Binh ngung tU, 3 - Dan bay hoi, 4 - Binh tdch I0ng,
5 - Thdp gidi nhiét, 6 - Bom nU0Oc gidi nhiét, 7 - Kho lanh.

3.3. Kiém tra so' dO b0 tri thiét bi:
- Ki€m tra s lugng thi€t bi va vi tri twong d0i gilta cac thi€t b
- Ki€m tra kich thu@c tuong doi gilra cic thi€t b
- Ki€m tra duOng Ong tai cic vi tri nOi Ong gilta cic thi€t bi

* Cac budc va ciach thire thure hién cong viéc:
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1. THIET Bl, DUNG CU, VAT TU':
(Tinh cho mOt ca thuc hanh gOm 20HSSV)

TT | Loai trang thiét bi S6 luong

1 Gidy v& hoc sinh, biit viét lquyén, 1 chi€c
2 Mady tinh 1 chiéc

3 Gido trinh: Thi€t k€ va 1ap dat hé thOng mdy lanh 1 cubn

2. QUI TRINH THU'C HIEN:
2.1. Qui trinh t6éng qudt:

TT |Tén cdc budc | Thiét bi- |Tiéu chudn thuc
cong viéc dung cu, | hién céng viéc
vat tur

Léi thuodng
gdp, cdch khac
phuc

1 |BO tri, sap x€p | Gidy, biit, | - V& so d0 nguyén ly
thi€t bi, xdy dung | mdy tinh, | theo tiéu chudn kY
vi vé sO dO | gido trinh | thudt

nguyén 1y chi tiét
cic cUm may
thi€t bi va toan
hé thOng

B6 tri sO db
chua hop |y,
kich thudc
tuong doOi gilra
cic thi€t bj
chua phu hgp.

2 Chon vat liéu, | Gidy, biit, | Chon ding loai vat
dudng kinh Ong, | mdy tinh, |li€u, duGng kinh
van cic loai va|gido trinh | Ong, van cic loai va
cdc thi€t bi khac cdc thi€t bi khac cho
cho hé thOng hé thdng phii hop
vGi mdi chat lanh

ChOn sai cong
sudt cac thiét
bi, vat liéu
chua phu hop
vGi moi chat
lanh.

3 |TOng hop ké&t|Gidy, bit, | Liét k& dU va chinh
qud mdy tinh, | xdc k€&t qud tinh
gido trinh | todn, trinh bay khoa
hoc dé hi€u

Liét ké khong
hét cic két qua
tinh toan

2.2. Qui trinh cU thé:

1. BO trf, sdp x€p thiét bi, xay dung va vé sd d6 nguyén Iy chi ti€t cdc cum mdy

thi€t bi va toan hé thdng

1.1. Xay dung sO dO nguyén 1y hé thOng

1.2. Thiét k€ s0 d6 mat bang

2. Chon vat liéu, dudng kinh Ong, van cic loai va cic thiét bi
2.1. Chon vat liéu, kich thudc duOng Ong

khéc cho hé thOng
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2.2. Chon céc thi€t bi phu cho hé thOng
3. TOng hop két qud
3.1. TOng hop két qua tinh todn
3.2. Ki€m tra s d0 nguyén Iy
3.3. Ki€ém tra sO d0 b0 tri thi€t bj
3.4. Ki€ém tra
* Bai tap thuc hanh cla hoc sinh, sinh vién:
1. Vé so'd6 hé théng lanh:
- SO d6 cdp dich bang tiét 1uu truc ti€p
- SO d6 cép dich bang d6 chénh cOt 18ng tinh (binh gilt mUc dat cao hon
dan lanh)
- SO d6 cap dich bang bom cap dich.
2. Chia nhom:
MOi nhém 4 SV/1 dé tai
3. Thuec hién qui trinh tOng qudt va cu thé.
* Yéu cau veé danh gia k€t qua hoc tap:

Muc tiéu NOi dung Diém
BO tri, sdp x€p thiét bi, xay dung va vé so do
nguyén Iy chi ti€t cic cum mdy thi€t bi va toan hé
thdng hgp 1y

Ki€n thtrc | Chon vat liéu, dudng kinh 6ng, van cdc loai va cac | 4
thi€t bi khac cho hé thOng phit hgp v4i cong sudt va
moi chat clia hé thOng

T6ng hop két qua day du chinh xéc

Vé thanh thao céc so d6 hé thOng lanh

Ky na X 4
y nang Tra bang bi€u va catalogue thanh thao
Thii 46 —7Cé7£1 than, léng rAllgheA, g.hi chAép, tur t(.),{l’ nghiém tic, p
j ty ml, thuc hi€n tOt ve sinh cong nghi€p.
TOéng 10

* Ghi nho:

1 - Uu nhugc di€ém cUla céc so dO cap dich

2 - Céc tiéu chi khi thiét k€ so d6 mat bang kho lanh

3 - Céc yéu cau tinh to4n va chon 1ua cdc thi€t bi cho hé thOng lanh kho lanh
* Ki€m tra cudi bai:

1. Ki€ém tra ti€n d0 thuc hién cong viéc

2. Kiém tra cic théng sO k¥ thudt clla may nén va cdc thi€t bi phu
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3. Ki€m tra k€t qua va s d0 hé thOng lanh kho lanh
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BAI 3: LAP DAT HE THONG MAY LANH
Gigi thiéu:

Qud trinh 13p dat hé thOng m4y lanh 1a cong doan cubi cing cla qué trinh
thi€t k€. P& hoan thanh dugc hé thOng ding v&i ban thiét k€, ngudi thg 18p dat
luén phdi 1am theo ban thi€t k& nguyén Iy va bdn vé thi cong, phdi ludn tuan thU
céc chi tiéu v€ an toan va v€ sinh cong nghi€p, ddm bdo céc chi tiu vé kY thuat
thi sdn pham md&i ddp Ung duoc vadi thuc t€.

Muc tiéu:

- Trinh bay dugc quy trinh 1ap dat hé thOng mdy lanh cong sudt nho, céc
yéu cau kY thudt khi 1ap dat

- Lap dat dugc hé thOng may lanh ddm bdo cic yéu cau ky thudt, my
thudt va thoi gian

- Chdp hanh ding nbi quy thuc tap, ddm bao an toan cho ngUdi va thi€t b

- Nghiém tuc, can than, chinh x4c, an toan.

NOi dung chinh:
1. GIA CONG, LAP PAT VO CACH NHIET:

Kho lanh xdy dung 1a phuong 4n da c6 tU 1au trong xay dung kho lanh va
ngay nay van con tOn tai radi ric, tuy theo yéu cdu cla chl dau tu. Cau tric vich
bao che kho dugc xay dung bang gach, bé tdng va cich nhiét, cich am.

Kho lanh xay dung c¢6 uu di€m 1a c6 thé s& dung ngudn vat liéu xiy dung
san ¢6 va ré tién & dia phuong, nhG vy ma gidm dugc chi phi van chuyén va
c6 gid thanh ré, chac chan nhO c6 tuGng gach bao quanh. Mat khac, kho lanh
xdy dung c6 th€ chiu dugc tdi trong 18n, an toan cho ngUdi va hang héa, cich
nhié€t tOt nén gidm dau tU mdy ban dau va chi phi van hanh. Tuy vay, nhugc
di€m cla né 1a cau tric xay dung cOng kénh, khong th€ di dOi dudc, thdi gian
thi cdng kéo dai. Kho lanh truyén thOng thich hgp cho cic xi nghiép lanh 18n, 6n
dinh.

Kho lanh 1ap ghép day 1a phuong 4n hién dai, hién nay ngudi ta cé xu
huGng x4y dung cac kho lanh theo phuOng 4n nay.

Tat cd céc vach bao, tran, san déu dugc 1ap ghép bang cdc tdm panel tiéu
chudn ché€ tao san vai cic chi tiét 1ap ghép don gidn, c6 th€ van chuyén dé
dang d€n noi 1ap rdp mOt cach nhanh chéng gitip thi cong mOt cach nhanh chéng
trong mOt vai ngdy so vOi kho lanh truyén thOng phdi xiy dung trong nhi€u
thang.

MOt uu di€ém n6i bét cla kho lanh ki€u niy 1a vO kho c¢6 thé thdo 1ap va
di chuyén dé dang dén ndi mdi khi can thiét.
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Vat liéu cich nhiét 1a polyurethane (PU) c¢6 hé s& dan nhiét thap. Vat liéu
ndy ngoai khd ning cdch nhiét tOt con c6 tinh chat rat quy bdu la: sau khi da dinh
hinh, bé mat cla 18p bdo 6n nhan, khong hit 8m va ngdm am. LEp cach nhiét
c¢6 th€ nhén bat c khudn mau nio theo y mudn cla con ngudi, ngay cd nhling
thi€t bi (binh, thdp... ) v&i hinh dang bén ngoai phlc tap. PU khong lan truyén
chdy am i nhu x6p trang (Polystirol).

Tam boc ngoai cUa panel rat da dang: c6 thé€ 1a chat déo, ton (sat), nhém
tdm hodc thép khong ri. Nhitng vat 1iéu tdm bang kim loai nay 1ai 1a 16p cédch
dm ly tudng.

Tuy vay kho lanh 1ap ghép c6 nhugc di€m la gid thanh mOt don vi mét
vudng cao hon so v&i kho 1anh truyén thOng vi PU 1a vat liéu kh4 dat.

1.1. Xdc dinh khéi luong vO cdch nhiét:
1.1.1. Cau tao tdm panel:

Nhu di phan tich & trén, kho lanh dugc xay dung theo phuong phép 1ap
ghép bang céc tdm panel PU tiéu chudn. Hién nay, & hau hét cic kho lanh cap
dong va bdo qudn dong déu st dung céc tam panel PU tiéu chudn vi né c6 nhi€u
Uu di€m Uu di€ém nGi bat d6 1a: hi€u qud cich nhiét cla né chl y€u nhO cic
gian khi rat nhd (khong khi, R11, R114b, eydopentan) nén hé sO dan nhiét rat
thdp. Céc tdm panel tiéu chudn hién nay cé cdu tao gdm 3 1&p: hai bén 1a 2 18p
ton dugc phtU mOt 18p son bdo vé day (0,5 = 0,6) mm, & gilra 12 16p polyurethan
cdch nhi€t day khodng (50 + 200) mm tuy thudc vio pham vi nhiét d6 Iam viéc
cUa kho lanh. Tam panel tiéu chudn cé:

- Chiéu dai t0i da 12000mm.

- Chiéu rOng t6i da 1200mm.

- Chiéu rOng tiéu chudn 300mm, 600mm, 900mm, 1200mm.

- Chiéu déy tiéu chuan 50mm, 75mm, 100mm, 125mm, 150mm, 175 mm,
200 mm.

- Ty trong: (38 + 40) kg/m’

- DO chiu nén: (0,2 = 0,29) MPa.

- Ty 1& dién day bot trong panel: 95 %, chat tao bot 1a R141b dugc thay
thé cho R11 khong ph4 hly tang 6z6n.

_Hé s6 d&n nhiét = (0,023 = 0,03) W/(m.K).
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| ——1. Lép cach nhigt
poliurethane

| ——2. Lép tdn inox
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Hinh 3.1 - C4u tao tdm panel

Hinh 3.2 - Tm cdch nhiét panel PU
1.1.2. Cau tric nén kho lanh:

C&u triic nén kho phu thudc vio nhi€u y€u td nhu: Nhiét d6 trong kho, tai
trong cUa kho hang bdo qudn, dung tich kho lanh.

Yéu cau cla nén 1a phdi c6 d0 viing chac can thiét, tudi tho cao, sach sé,
v€ sinh dé dang, khong thdm am, can b0 trf thoat nuGc d€ c6 thé phun nudc rlra
khi can thiét.

Do ddc thii clla kho lanh 14 phan phoi, bOc x€p bang co gidi do d6 phai cé
cau tric viig chac, méng phdi chiu tai trong cla toan bd két cdu xay dung,
méng kho dugc xiy dung tiy thuOc vao két cdu dia chan cla n0i xay dung.

Tai trong cUa hang bdo qudn s€ chi phOi dén dO ran chac cla nén, kha
ning chiu lin cUa nén. Néu tai trong cUa hang bdo quan cang 16n thi cdu tric
nén kho lanh phdi thi€t k& c6 d0 chiu nén cao. C4c tam panel nén dugc dat trén
16p bé tong chiu luc, nén kho dudgc bl tri 1Ung trén cic kénh thong gié d€ tranh
hi€n tugng cGi nén. Cau triic nén kho lanh dugc thi€t k& nhu sau:



Hinh 3.3 - C&u triic nén kho lanh.
I1- LOp bé tong nén; 2- Panel nén; 3- 10p bétong cOt thép;
4- kénh thong gio; 5- LOp dat tu nhién.
1.1.3. Cau triic vach va trén kho lanh:

Kho lanh nay dugc 18p ghép c6 cau triic vach va tran 1a cdc tdm panel tiéu
chudn vGi céc thong sO sau:

- Chi€u dai cla tdm panel 1a: L = 3600 mm d0i v&i panel vach con L =
6000 mm d0i vGi panel nén va tran.

- Chi€urlngla:r=12m

- Ty trong: 30 d€n 50 kg/n’.

- PO chiu nén: 0,2+0,29 MPa.

-Hé s6 dan nhiét 0,023 0,03 W/(m.K)

- Phuong phép 1ap ghép: Ghép bang khéa camlocking va ghép bang mOng
am duong.

1.1.4. Cau tric mai kho lanh:

Maii kho lanh dang thi€t k€ c6 nhi€m vu bdo v& cho kho trudc nhitng bi€n
d6i cla thoi ti€t ndng mua, dac biét 1 gidm blc xa nhiét clia mat troi vao kho
lanh, bao vé su 1am viéc cla cdng nhin, che chan cho hé thAng mdy lanh cho
nén mdi kho lanh phdi dat cic yéu cau sau:

- Mdi kho lanh phai c¢6 nhiém vu bdo ddm che mua nang t6t cho cdu tric
kho va hé thOng lanh.

- Midi kho khong dugc dong suong, khong dugc tham nudc, d6 dbc cla
mdi kho it nhat phai 1a 2 %. Vi vay trong thi€t k€ nay, em chOn méi che bang
t6n, ning d& bang bd phan khung dd bang sat. Cau tric cla mai kho dugc thé
hién dudi hinh vé sau:
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Khug d5bing st Loy v
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Hinh 3.4: C8u triic mdi kho lanh.
1.1.5. Cdu triic clra va man khi:
* Clra kho lanh:

CUra kho l1anh cé nhi€u loai khdc nhau, khéa cUra ciing c6 nhi€u loai khac
nhau. CUa kho 1anh 13p ghép trén co bdn 1a giGng c(ra t0 lanh. Hién nay cé cic
loai cra nhu sau: cUra ban 1€, clra 1ac va clra lua. CUra ban 1€ 1a loai thong dung
nhat. Cau triic cra 1 cdc tdm cach nhi€t c¢6 ban 1€ tu dOng, xung quanh c6 dém
kin bang cao su hinh nhi€u ngin, c6 bd tri nam chAm manh dé€ hiit chat cra ddm
bdo d0 kin, gidm tOn that nhiét.Khéa clta m& duQc cd hai phia trong vi ngoai.
Xung quanh clfa dugc b0 tri diy dién trd sudi clra d€ dé phong bing dinh chat
clra lai. Clra c6 kich thudc nhu sau: 1980 x 980 mm. Clra duQc gan 1én mOt tdm
panel goi 12 tdm cUra.

Hinh 3.5: CUa ra vao cUa kho lanh
* Man khi:

Phia trén cUfa c6 b0 tri thi€t bi tao man khi d€ gidm t6n that nhiét. Khi m&
clra, dOng cO quat tu ddng hoat dOng, tao ra mOt man khi thGi tU trén xudng
dudi ngin cdn dGi Iuu khong khi néng bén ngoai v&i khong khi 1anh trong budng
nham gidm tOn that nhiét.

1.1.6. Cau tric c4ch nhiét dudng Ong:
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Trong hé thOng cdc dudng Ong cich nhiét chU y€u la cic duOng Ong c6
nhiét d6 thap nhu duOng Ong hiit vé mdy nén ha dp vi mdy nén cao dp, binh
trung gian.

Vat liéu ding d€ cach nhiét dudng Ong 1a polyurethan, polystirofor hay
bong thUy tinh, cach am thi ta st dung ton mOng hodc nilon boc G ngoai cling.

VGi moi loai dudng Ong khac nhau thi chi€u day 18p cach nhiét ciing khéc
nhau, né phu thuOc viao nhiét d0 méi chat trong mOi Ong va phu thudc vio
duOng kinh cUa duOng Ong.
1.1.7. Gia c6 va xay dung nén méng:

Pay 1a mOt cong doan quan trong trong qud trinh xay dung kho, né quyét
dinh tinh v{ing chac va an toan cUa kho.

- Méng dugc dao sau 80cm, 186p dudi cuing 1a 16p dat tu nhién, ti€p dén 1a
cdc con luon théng gié dudc xay bang gach, 10p bé tdng cOt thép chiu luc, 16p
panel nén d€ céich nhiét cich am cho nén kho lanh va trén cling 12 18p bé tdng
nén.

- Dung khung d& méi va 10p méi: Sau khi xdy dung dugc khung bé tdng cUa kho
ta ti€n hanh dung khung sat d& mdi, 18p cic xa doc theo chi€u dai cUa kho va ti€n hinh
10p ton..

1.1.8. Céc chi ti€t 1ap ghép:
1.1.8.1. Khoéa cam:

Hinh 3.7 gidi thi€u nguyén tac cdu tao va hoat ddng clia khéa cam. CO cdu
méc bén trdi ndm & mép mOt panel, chOt ngang nam G vi tri tuong Ung & mép
panel can ghép nOi. Khi dat hai tdm panel can ghép nOi canh nhau, dung chia
khéa quay theo chi€u kim dbng hO 1/4 vong thi méc da #n khdp vao chot cla
panel d6i di€n, khi quay thém 1/4 vong nita thi cO cdu cam kéo chOt vé& bén trdi
si€t chat hai tdm panel vao v&i nhau.

=
5 &

Hinh 3.6 - Nguyén tac cdu tao va hoat ddng cla khéa cam
1.1.8.2. Mbng 4m duong:
MOng 4m duong thuOng dudc s dung v&i khéa cam d€ ting hi€u qud
cdch nhiét. Nguyén tac cdu tao 12 mOt canh panel b6 tri khe con canh tuong Ung
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cUa panel can ghép c6 vau 10i d€ #n khGp hoan toan vGi nhau, qua d6 tranh dugc
khe h& & mOi ghép panel v4i nhau, v&i tran, véi nén...
Sau khi 13p ghép xong ta phdi phun silicon d€ lam kin céc khe hd G ch0 1ap
ghép.

Lns

Hinh 3.7 - MOng am duong cUa tdm panel

-+ 4+ N
-+ + o+

Hinh 3.8 - Mat cdt mOi ghép gilta hai tdm panel
1,4 - T&m panel; 2 - Nap nhua; 3 — Dinh rive; 5 — Khéa am; 6 — Khéa duong
1.1.8.3. Céc chi ti€t 1ap ghép khéc:
D6 1a cic mOi 1ap ghép gilta vach va nén; vach va tr@n va cdc cO cau treo
tran...

Fiwtatatatat t il

Hinh 3.9 - Mat cdt mbi ghép gilta panel tuUOng va panel nén
1 - Tém panel tuOng; 2 - T&m panel nén; 3 - Nep inox hinh chit L; 4 - Dinh rivé
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Hinh 3.10 - Mat cat mOi ghép gilta panel tudng va panel tran.
1 — T&m panel tuOng; 2 - Nep inox chl' L; 3 - T&m panel trén; 4 — Dinh rivé
DE tranh panel trén bj vong, ta ding cidc dam treo bang sat gan chadt vao
cdc tdm panel trén bang bulong, sau d6 treo 1én khung d& mdi bang cac diy cép.

N

@

Hinh 3.11 - Cdch treo panel tran
1 — Khung dam thép treo mdi; 2 — T&m treo; 3 — Thanh treo tran co tingdo
Lap dat panel kho lanh.

Panel kho lanh dugc 13p trén céc con 1uon théng gié. Céc con 1uon théng
gi6 dugc xay bang bé tong hodc gach thé, cao khodng 100  200mm ddm bdo
thong gi6 tOt tranh déng bing 1am hong panel. BEé mat cic con 1uon dOc v€ hai
phia 2% d€ tranh dong nuGc. So v&i panel tran va tuOng, panel nén do phai chiu
tdi trong 16n cla hang nén s dung loai ¢c6 mat d0 cao hon, kha niing chiu nén
tOt. Céc tam panel nén dugc x&p vudng géc vOi cic con 1Uon thong gié. Khodng
céch hop 1y gilta cic con luon khodng 300  500mm.

Cédc tadm panel dugc lién k€t v&i nhau bang cic méc khéa goi 1a camlocking
da dugc gan san trong panel, vi thé 1ap ghép rat nhanh, vira sit va chac chan.
Panel tran dugc g0i 1én cic tdm panel tudng dOi di€n nhau. Khi kich thudc kho
qué 18n can c6 khung treo d3 panel, n€u khong panel s€ bi vong.
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Sau khi 1ap dat xong cic khe hG gilta cdc tdm panel dugc 1am kin bang
cach phun silicol hodc sealant. Do c¢6 su bi€n dOng vé nhiét d0 nén 4p sudt trong
kho ludn thay d6i, d€ can bang 4p bén trong va bén ngoai kho, ngudi ta gan trén
tUOng cac van thong 4p. N€u khong c6 van thong dp thi 4p sudt trong kho thay doi
s& rat khé khin khi m& clra hodc nguoc 1ai khi 4p sudt 16n clra sé tu dOng mé
ra.

DPE gidm tOn that nhiét khi m& clra, G ngay cla kho c6 1ap quat mang dung
ngin can luGng khong khi thAim nhdp vao ra. Mat khic do thOi gian xudt nhap
hang thuOng dai nén ngU0i ta c6 b tri trén tuGng kho 01 clra nhd, kich thudc
600x600mm d€ ra vao hang. Khong nén ra, vao hang & cla 16n vi nhu thé t6n
that nhiét rat 16n.

CUra kho 1anh c¢6 trang bi b0 chot tu m& chdng nhot ngudi, cdi bdo dOng,
b0 dién trd chOng déng bing.

Do kha ning chiu tdi trong cUa panel khong 18n, nén céc dan lanh dugc
treo trén mOt gia dG va dugc treo gidng 1én xa nha nhd hé thOng ting do, day cép.
* Cac budc va cach thite thuc hién cong viéc:

1. THIET Bl, DUNG CU, VAT TU':
(Tinh cho mOt ca thuc hanh gdm 20HSSV)

1T Loai trang thiét bi S6 luong
1 | Mo hinh kho lanh 5b0
2 SF) do hé thOng lanh kho lanh, ban vé lép dat thi€t 3 b8
bl '
3 | Thudc 14, thudc day 5b0

2. QUI TRINH THU'C HIEN:
2.1. Qui trinh téng qudt:

TT | Tén cdc Thiét bi - Tiéu chudn thuc Léi thuong gdp,
budc | dung cu,vat hién céng viéc cdch khac phuc
cong {7
viéc
1 |Poc bdn|Ban vé& hé|Xic dinh dugc vi tri | Poc khong hét cic
vé thOng lanh kho | c4c thiét bi chi ti€t, thiét bj
lanh Panh dau cic chi
Gidy, biit (i€t da doc va ghi
chép can than.
2 | Thong Gidy, biit Xic dinh cic thiét bi | -ThOng ké sai




78

ké khoOi can lap dat - Poc chi ti€t nao
lugng X4c dinh s6 lugng, | thi ghi chép khoi
tadm cich chlng loai céc thi€t | lugng cdn than
nhiét va bi phuc vu thi cong
cic  chi Xdc dinh sO lugng,
ti€t 13ap chling loai dung cu
dat phuc vU thi cong
3 | X4c dinh | Gidy, bit Xac dinh céac thi€t bj | Do sai kich thudc
kich can lap dat Thong ké chua du
thudc Xdc dinh sO lugng, | cic thi€t bi, dung
clra kho chling loai céc thi€t | cu
lanh va bi phuc vU thicong |Can c6 thiai dod
cic  chi Xdc dinh sO lugng, | nghiém tdc khi do
tiét 1ap chlng loai dung cu | dac kich thudc
dat cla phuc vu thi cong Ghi chép can than
kem theo sO 1ugng cic thi€t
bi, dung cu
4 | Kiém tra | Gidy, but, | Ping vi trf, mat | Do sai kich thudc
mat thudc day bang dU dién tich |Can c¢6 thdi do
bang thi 1ap dat nghiém tic khi do
cong, 1ap dac kich thudc
dat
2.2. Qui trinh cU thé:
-Poc bdn vé

- ThOng ké khOi luong t&m cédch nhiét va cic chi ti€t 1ap dat

- Xdc dinh kich thuGc clra kho lanh va céc chi ti€t 1ap dat clra kém theo
- Ki€m tra mat bang thi cong, 1ap dat

* Bai tap thuc hanh cla hoc sinh, sinh vién:
1. Chudn bi thiét bi, dung cu, vat tu.

2. Chia nhom:

MOi nhém 4 SV thuc hanh trén 1 mé hinh
3. Thue hién qui trinh tOng qudt va cu thé.
* Yéu cau ve danh gia két qua hoc tap:

Muc tiéu NOi dung Diém
Kién thitrc |- Trinh bay dugc nguyén tac hoat dOng clUa hé| 4

thOng lanh ma hoc sinh khdo sit
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- Trinh bay dugc két cdu cla vach cich nhiét
- Trinh bay dugc két cdu clra kho lanh
- Béc tach dugc cdc chi ti€t ban v& hé thOng lanh 4
KY ndng - Po dac va ghi chép chinh xic kich thudc, khoi
1Ugng cic tdm cach nhiét
- Can thén, 1ang nghe, ghi chép, tU tOn, thuc hién
tOt v€ sinh cong nghiép

Téng 10

Thdi d6

* Ghi nho:

1- C4u tric vach cach nhiét

2- Cau triic n€n kho lanh, phan bi€t tdm cach nhi€t nén va vach kho.
3- Cu tric cfa va man khi kho lanh

1.2. Lap bién phdp thi cong:

- Lap ban vé thi€t k& kY thudt thi cong chi ti€t cho tUng phan cong viéc,
1én k& hoach trién khai cu th€ tling phan va trao d6i v&i ban quan 1y cong trinh
d€ phOi hop trién khai. Lién hé v&i ban quan 1y cong trinh chudn bi phuong
tién, kho bai d€ tap két hang hod va vat tu.

- Theo lich trinh trong bang ti€n d0 thi cong da trao dGi cu th€ vdi ban
quan 1y cong trinh ti€n hanh tri€n khai tap két cdc mdy mdc, cong cu, thiét bi thi
cong, cdc vat tu dén chan cong trinh.

- Lap dat cic véach che chan tam thdi (vach che bat di dOng) cich ly khu
vuc thi cdng va khu vuc hoat dOng cla hé thOng cic thi€t bj d€ chudn bi tién
hanh céc cong tic thi cong tUng phan theo k& hoach dugc thOng nhat nham
khong 1am dnh hudng dén céic khu vuc xung quanh. Thi cdng theo phudng phép
cuOn chiéu, thi cong dUt di€m tUng khu vuc va tUng hé thOng d€ ddm bdo duy
tri hoat dOng thuOng xuyén cla hé& thOng. Sau mOi ngay thi cong toan b céc
dung cu va thiét bi thi cong phdi dugc thu don vio ding noi quy dinh va ti€n
hanh vé& sinh cong nghiép sach d€ dam bdo vé sinh ciing nhU my quan cong
trinh.

Tié€n hanh khdo sét thuc t€ trudc khi thi cong.

L&y d&u vi tri 1ap dat mdy, vi tri 13p véch cdch nhiét, Ong dan gas chinh, vi
tri nguOn di€n cap cho hé thOng mdy lanh. Khi x4c dinh phdi bao quit hét tat cd
cdc truOng hop dé€ dinh vi dugc vi trf t0i Uu nhat mdi ti€n hanh thi cong 1ap dat.
* V& sinh cong nghiép:

Qua trinh thay thé 1ap dat 1am theo phudng dn cudn chiu, 1am khu vuc nao
d(t diém khu vuc d6. Trong qué trinh 1ap dat, thuOng xuyén phdi ti€n hanh vé
sinh cong nghiép cic khu vuc thi cong d€ ddm bdo an toan vé sinh. Sau khi 1ap
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dat hoan chinh hiéu chinh va chay th( toan bd hé thOng ti€n hanh tdng vé sinh
toan b0 cong trinh d€ chudn bi cong tic do dac, chuyén giao cdng nghé va ban
giao nghi€m thu.

* Quy trinh 18p dat panel kho lanh dugc thuc hién theo trinh tu sau:

- Chud&n bi mat bang nén kho lanh, ki€ém tra d0 bang phang cla nén kho
lanh:

+ Duing Ong nhua trong, mém, @10, chta ddy nudc va khong 6 bot khi d€
can d0 cao thap cla nén kho.

+ Né€u c6 nhi€u vi tri khdng phit hgp va d0 cao thap sai 1éch 16n hon 5Smm
thi ti€n hanh chinh stfa, khac phuc cdc sai 1éch d6 tranh gy trd ngai cho viéc
1ap dat Panel sau nay.

+ NEu c6 vi trf sai s6t ma sai 1&ch nhd hon 5 mm tu can chinh trong qué
trinh 1ap dat Panel.

- Kiém tra kich thudc mat bang kho lanh — gdn thanh thép V, U:

+ Thanh thép V dugc 1ap chat dudi nén bétong ding d€ gilt c6 dinh Panel
nén va Panel vich trong qud trinh 1ap dat.

+ Kiém tra so v&i ban vé thi€t k€ kho.

+ Po chiéu dai chi€u rOng va so sanh dudng chéo d€ xdc dinh sU vudng
géc cla nén kho.

+ L&y dau, khoan bé téng, ban tac-ké gan thanh V, U theo ban vé cla nén
kho da dudgc cung cap.
a. Lap dat hé thOng treo tran: (danh cho cic kho lanh 16n: c¢6 chi€u dai Panel
trdn > 3.6m)

+ Panel tran kho lanh dugc treo 1én khung dan treo tran cUa kho lanh. C6
cau tao 1a nhing thanh thép tron @34 & @27 dugc han vGi nhau theo két cdu
khung dam.

+ Trudc khi 13p dat Panel can ki€m tra dd viing chac cla khung, dd cao
cla khung c6 phit han vAi AA can nhil hi cl1a kha 1anh khano, xac d|nh cac Vi tri
dé€ treo méc .

.. : PANEL TRAN
+ Lapdc

1 x < (93

2. DAL OC M10 dan lap dat Panel
3:VAT3LY

4: TANG PO M10

5 : OC XIET CAP M6

6 : CAPTREO @ 6mm

7

: BULONG BAU DU

A

~

Hinh 3.12— Lién két treo tadm
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: PANEL TRAN

: THANH T 50x60

: THANH LA TOLE 60 mm
: DAIOC M10

 RIVE

: TANG BC M10

« OC XIET CAP M6

: CAP TREO @6 mm

» LA THEP (2 LY)20x100

WIS O U e W o —

Hinh 3.13 - Lién két treo tran +
trén

b. Lap dat Panel:

Panel 1ap kho lanh 12 nhitng tdm cach nhiét PU ti trong 40 kg/m?, dugc
phun dong déu, két dinh chat gi(ta hai mat bang Tole chOng ri Colorbond (hodc
Inox).

Ci4c Panel dugc lién két v&i nhau bang cic khoa Camlock. Qua trinh 1ap
dat dugc ti€n hanh nhu sau:

+ Lap Panel tuOng va Panel tran dOng thoi.

+ Panel tuC SRR -
am - duong va kb
cong trinh va ding

két v3i nhau theo g0
1o tinh thdm my cUla
1: Panel Tran

2: Panel tutng

3: V gdc 50x60

4: V goc 40x40

5:Rive @ 4

6: Foam(A/B)

Hinh 3.14 - Lién két panel tuOng + tran
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+ Panel tuOng dugc 1ap rap tU géc kho trd di va 1ap rép theo ban vé lién
két TuOng — TuOng. Gan thanh V nhdm & mat ngoai va thanh nhua géc G mat
trong d€ tao thanh géc tudng kho.

1: Panel TuGng
2: Panel tuGng
3: V goc 50x60
4: V gdc 40x40
5:Rive @4

6: Foam(A/B)

1: Panel tugng.

2: Panel tuong.
; 3V goc 50x60.

4: V goc 40x40.
2 5: Rive @4.

S 4 6: Foam (A/B).
i !"p' N

Hinh 3.15- Lién két panel tuong + tuOng (tai
goc)

,/lLJJ

N v 7 "E
A |
g ages

+ DOi v6i tuOng kho dau tién (hodc cudi cling) chua dugc lién két véi
Panel tran nén dé nga d6. Vi tri nay dudgc gia cO bang hé thGng gong cdo vimg
chac.

+ D0i vGi cdc vach tuOng lién sau d6, Panel tuOng dugc 1ap dat song song
dOng thOi v&i Panel tran theo ban vé lién két tran — tuOng.

+ Trong qua trinh 1ap rap, d€ ddm bdo lién két chdt ché gilta cic tdm
Panel tuOng — tran, diing céc thanh V tole 40 x 40 x 2 mmT dai 200 mm ban rivet
dinh vi mat trong vi mat ngoai cla cidc mOi ghép cUa tUng cdp tdm Panel. Khi
khodng tuOng va tran lap rap di dai bang thanh nhém V 60 x 50 x 2 mmT thi
thay cdc thanh V dinh vi bang c4c thanh nhém.

+ Trong qué trinh 1ap rdp, ludn ddm bdo khe hé gilta 2 tdm Panel tU 3 dén
5 mm. Céc tdm Panel dugc ban hai duOng Sealant G hai bén mép g0 doc theo
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chi€u dai cUa Panel trudc khi xi€t khod Camlock. Céc b0 khoda Camlock am (-) va
duong (+) dugc siét chat vGi nhau.

+ Céc tdm Panel trdn dugc dua 1én vi tri treo tran bang thi€t bi nang
chuyén dung ké kich 6n dinh, chdc chan trudc khi 18y déu, khoan 10, ban Rivet
gan Panel vao hé thOng treo tran theo cdc ban vé hudng dan lién két treo tran.

+ ChOng thdm &m va c4ch nhiét nén.

+ D& tranh tOn that nhiét qua nén va ngin ngla sU xam nhdp cla am vao
trong kho lanh, chiing ta thuc hién c4c bién phdp cdch am, cich nhi€t nén. Yéu
cau cla nén kho lanh c¢6 d vimg chdc can thiét, tubi tho cao d€ cic loai xe cO
gi6i luu thong bOc d3 hang, dé 1am vé sinh, khong thdm &m va tranh dugc su
déng bing 1am pha hdng nén.

7 4
g 1: Panel Nén

L 5 1: Panel Tugng 100. 2 Panv:el tudng
3 2: Panel nén 100. 3V goc 50x60
5 3: V géc 50x60. 4: V géc 40x40

4. V gac 40x40. 5:Rive @4

| I 5: Rive @ 4. 6: Sealant

10 6: Foam (A/B).
201,80 7: Silicon.

Hinh 7.16 — Lién k€t panel tuOng + nén

* Trinh tU lép dat dugc ti€n hanh theo cic budc sau:

+ Quét hai 10p nhua bitum rdn pha trong dung mdi 1én toan bO bé mat nén
kho quét déu va vudng géc nhau.

+ Trdi 02 18p gidy dau day vudng géc nhau. Chong mi 100 mm va dan kin
mi bang bitum ddc.

+ Céch nhiét nén bang tdm PU c6 ty trong theo thiét k€ gOm hai 15p xEp
dan thang géc nhau hodc c6 dudng chéo dat so le nhau.

+ Trudc khi dat cach nhiét nén, cua 10t bo phan Tole chin Panel d€ tranh
cau nhiét.

+ Che phU 18p cdch nhiét bang gidy 16t san (Kraft) trudc khi d6 bé tong.
* Hoan thién kho:

+ Gan hoan thién c4c thanh V nhoém cho cdc mOi ghép canh géc (tudng -
tran, tudng - tUdng) trong va ngoai kho, cac nit 16 khod Camlock...
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+ Lap cdc loai clra kho lanh theo ban hudng dan 13p rdp cla nha sdn
Xuat.

+ Gan céc phu kién kho nhU van cén bang, dong ho nhiét d6, chudng bio
dOng den kho lanh, cong tac chudng, den ...dU sO lugng, chlng loai va ding vi
tri theo bdn vé thiét ké.

+ Ki€m tra cdc mOi ghép toan bd kho, ban silicone cc khe hd.

+ GG 16p man PE bdo vé Panel, tGng vé& sinh toan bd kho.

Luuy:

+ D& cat cic tadm Panel phdi s& dung may cat dé cat khdong dugc dung
duc.

+ Panel Inox trong méi trudng axit sau moOi ca (dinh ky) lam viéc phdi
dugc vé sinh thuong xuyén (nudc dugc dung d€ vé sinh phdi 1a nudc sach).

+ Khong dugc 1ap dat bat c(r thiét bi, vat dung gi trén Panel, n€u c6 nhu
cau thi phdi lién hé nha cung cap Panel d€ dugc tu van.

+ Van can bang dp sudt phdi ddm bdo thuOng xuyén hoat ddng n€u khong
dé dan dén nguy hi€m khi st dung.

1.2. Cdc loai ctra: (1ap theo catalogue hodc huGng dan cla nha cung cap)
1.2.1. Cra ban 1€&:

+ Pam bdo khod - ban 1€ khi 1ap phai chac chan ( khi déng - m& clra phdi
nhe nhang thodi méi).

+ Joint Ianh phai kin, khong lam thoét hoi ra bén ngoai.

+ Dién trd sudi phdi ludn luon hoat ddng tOt khi kho van hanh
1.2.2. Clra truot:

+ CO cau trugt phdi that clng ving va sU trugt dugc nhe nhang.

+ Céc tay ddy phdi chac chan.

+ Joint 1anh phdi kin, khdng 1am that thodt hoi 1anh ra bén ngoai.

+ Riéng cUa truot dién b0 phan an toan phai luon ludn hoat ddng tOt d€
dam bdo an toan cho ngudi va vat khi di chuyén qua.

Luuy:

+ Khong dugc xit nudc vao trong khod va ban 1€ vi khi nhiét d0 xudng
thp (<0°C) 1am déng d4 — dong tuy€t cic cO cdu dan dén tinh trang khé déng
ma va c6 thé hu cUra.

+ Thao tic déng - m& clra phdi nhe nhang d€ tranh tinh trang hu hdng cUa.
* Céac budc va cach thite thuc hién cong viéc:

1. THIET Bl, DUNG CU, VAT TU':
(Tinh cho mOt ca thuc hanh gOm 20HSSV)
1T Loai trang thiét bi SO luong
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1 | V6 kho lanh 5b0
2 | So d6 hé th6ng lanh kho lanh, ban vé 1ap dat thiét b6
bi '
3 | Thudc 14, thudc day 5 chiéc
4 | Khoan bé tong, tuOc n0 vit 5 chiéc
5 |ThépV 25m
2. QUI TRINH THU'C HIEN:
2.1. Qui trinh téng qudt:
TT | Tén cdc Thiét bi - Tiéu chudn thuc Léi thuong gdp,
budc | dung cu, vat hién céng viéc cdch khac phuc
cong {7
viéc

1 |Kiém tra 6ng nhua | X4c dinh chinh xdc | Xdc dinh d® bang
d6 bang |trong, mém,|dd bang phang cla | phang khong chinh
phang 10 nén kho Xac
cla nén Thuc hién do ki€m
kho lanh cdn than, chinh

xdc.

2 |Lap dat|Khoan bé tong | LAy ddu chinh xdc |Ldy dau khong
thanh + miii khoan | theo ban vé thi€t k€ | vudng géc gilta céc
thép V| 10 Bat chdt thanh V |tam géc
xubng | Vit,n& 10 xuOng nén bé tdbng | Khoan chéo vit bé
nén kho | Tubc no vit tong
lanh Po can than theo

dudng chéo
Dung thang khoan
khi thuc hién khoan

3 | Dboi Ban vé thi€t | Poc ban vé so sinh | Poc nham bdn vé
chi€u k€& kho lanh vOi tinh hinh thuc té
vOi ban | Gidy, biit mat bang kho
thi€t ké

4 |Lap dat|Khoan ban vit, | Chdc chan, bang|Léch lac, khong
panel vit bé tong, | phang bang phang
nén khéa lock cam

5 |Lap dat|Khoan ban vit, | Gia c6 bang hé|Lam ngi d6 vich
panel vit bé tong, | thOng gong cdo ving | kho
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tuUong khéa lock cam | chac ddm bdo tuong | Ldp nham tam
thang dlng, khong | panel
ngi do. Gia cO chac chan
Ki€m tra kY th( ty
cdc tam panel
Lap dat|Khoan ban vit,|Gia c6 bang hé |Lam ngi d6 vich
panel vit khoan thép | thOng gong cdo ving | kho
tran chdc ddm bdo panel |Lap nhadm tdm
tran khong bi vong, | panel
khong nga d6, mOng | Gia c6 chac chan
am duong khGp | Ki€m tra ky th( tu
nhau, ddm bdo thdm | cdc tdm panel
my.
Lap dat|Khoan ban vit, | Badn 1€ phdi chac | Bat1éch bdnlé
clfa  va| vit khoan thép |chan
man khi Joint lanh phai kin
Pién td sudi cla
phdi ludén ludn hoat
dOng tOt
V@& sinh | ChGi,délau | GOn gang, sach s&, | D€ thi€t bj khong
cong cdc thi€t bj 1&p dat | ddng quy dinh.
nghi€p dugc d€ ding noi
quy dinh

2.2. Qui trinh cU thé:
1- Ki€ém tra d6 bang phang cla nén kho lanh:
+ Dung Ong nhua trong, mém, @10, ch(fa ddy nudc va khong c6 bot khi d€
can d0 cao thap clia nén kho
+ Chinh s(ra , khac phuc cic vi tri khéng bang phang (néu co).
2 - Lap dat thanh thép V, U xubng nén kho lanh:
+ L&y d&u, khoan bé tdng, ban tac - ké gan thanh V, U theo ban vé.
+ Ki€m tra mUc dd vudng géc clia nén kho
3 - DGi chi€u vdi ban thiét ké:
+ X4c dinh lai kich thudc so v6i ban vé
4 - Lap dat panel nén:
+ D3t cic tam panel nén trén nén bé tong
+ Ghép cdc tdm nén v4i nhau
5 - Lap dat panel tuOng:
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+ Dén gidy chuyén dung d€ bao vé& 18p cich nhiét

+ Lap dat gong d€ chOng tdm panel khong bi d6

+ Lap dat theo mOng 4m dudng tam tuOng va nén
6 - Lap dat panel tran:

+ Dung mdy cat cat 16t vo kim loai canh bén panel d€ tranh cdu nhiét

+ Dén gidy chuyén dung d€ bao vé& 18p cich nhiét

+ Lap dat gong d€ chOng tdm panel khong bi d6, vong

+ Lap dat theo mOng 4m ducng tam tuOng va tran

7 - Lap dat clra va man khi:

+ CO dinh bdn 1€ vao vach kho va vach clra

+ CO dinh clra vao ban 1é

+ Lap man khi
8 - Hoan thién kho:

+ Gan hoan thién cic thanh V nhdm cho cdc mOi ghép canh géc (tudng -
tran, tudng - tUdng) trong va ngoai kho, cac nit 16 khod Camlock...
+ Lap céc loai clra kho lanh theo ban hudng dan 1ap rap cla nha sdn

xuat.

+ Gan cic phu kién kho nhu van can bang, ddng ho nhiét d0, chudng bao
dOng den kho l1anh, coéng tac chudng, den ...dU sO luong, chlng loai va ding vi

tri theo ban vé thiét k€.
+ Kiém tra cdc mOi ghép toan b kho, ban silicone céc khe hd.

+ GG 16p man PE bdo vé Panel, tOng v& sinh toan bd kho.

9 - Vé sinh cong nghiép:

* Bai tap thuc hanh cla hoc sinh, sinh vién:

1. Chudn bi thiét bi, dung cu, vat tu.

2. Chia nhom:
MOi nhém 4 SV thuc hanh trén 1 mé hinh

3. Thuec hién qui trinh tOng qudt va cu thé.

* Yéu cau veé danh gia k€t qua hoc tap:

Muc tiéu NOi dung Diém
- Trinh bay dudc quy trinh 1ap dat panel kho lanh
Ki€n thtre | - Trinh bay dudc cic yéu cau kY thudt khi 1dp dat| 4
panel
Ky ndng - SU dung dugc 6ng mém d€ ki€m tra mic dd| 4
bang phang
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- Thanh thao khoan ban vit

- Can than, 1ang nghe, ghi chép, tU tOn, nghiém tic,

can than, ty mi, thuc hién tOt vé sinh cong nghiép.
Téng 10

Thdi dd

* Ghi nho:

1 - Quy trinh 13p dat panel kho lanh

2 - Céc yéu cau kY thudt khi 1ap dat panel ‘

2. LAP DAT HE THONG MAY LANH DU'A THEO SO PO NGUYEN LY HE
THONG MAY LANH:

2.1. Kiém tra trurdc khi lap dat:

- Trud@c khi 18p dat can ki€m tra kY lubng mat bang 1ap dat hé théng
mdy lanh, ki€m tra ngudn dién cap cho hé thOng may va qud trinh thi cong
2.1.1. Ki€m tra mdy nén:

- Ki€m tra dOng cO dién va xdc dinh cdc chan dau dién dOng cO may nén

POng cO mdy nén trong ciac hé thOng kho lanh dugc s dung 1a cic loai
dbng co 1 pha hoac 3 pha.

- Ki€m tra dau va phan hoi clia mdy nén

- Ki€ém tra s6 lugng va chat lugng cic thiét bi, dung cu 1ap dat
2.2. Lap dat mdy nén:

- Pua mdy nén vao vi tri 1ap dat: Khi cdu chuy€n can chd y chi dugc mée
vao cdc vi trf dd dugc dinh san, khdng dugc mdéc tiy tién vio Ong, than mdy giy
tray xUdc va hu hOng mdy nén.

- Khi 13p dat mdy nén can chi y d€n cdc van dé: thao tic van hanh, ki€ém
tra, an toan, bdo tri, thdo dJ, thi cong dudng Ong, stta chlfa, thdng gié va chi€u
sang thudn 10i nhat.

- M4y nén lanh thudng dugc 1ap dat trén cdc bé méng bé téng cOt thép.
DPOi véi cdc mdy nhO cé thé 1ap dat trén cic khung sat hodc ngay trén binh
ngUng thanh mOt khoi. B&é méng phdi cao hon bé mat nén tbi thi€u 100mm,
tranh bi UGt ban khi v€ sinh gian may. Bé méng dugc tinh toan theo tai trong
dOng cla né, mdy dugc gan chat 1én nén bé tong bang cdc buldng chén san,
chac chan. Kha ning chiu dung clla méng phdi dat it nhat 2,3 1an tai trong cla
mdy nén k€ cad moto. B&é méng khong dudc dic lién véi két cdu xay dung cla
tdoa nha tranh truyén chan dOng lam hdng két cdu x4y dung. Khodng céch tOi
thi€u tUf b€ méng dén méng nha it nhat 30cm. Ngoai ra nén dung vat li€u chOng
rung gilfa méng may v&i méng nha.

- Cé4c buldng c6 dinh mdy vao bé méng c6 thé dic san trong bé tong truGe
hodc sau khi 1ap dat mdy r6i chon vio sau ciing dugc. Phuong phdp chon buldng
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sau khi 1dp dat mdy thudn 10i hon. MuOn vay can d€ san céc 10 c6 kich thudce
16n hon yéu cau, khi dua thi€t bi vao vi trf, ta ti€n hanh 18p buldng roi sau dé cho

v(ra xi miing vao d€ cO dinh buldng.
Sau khi dua duQc mdy vao vi trf 1ap dat diung thudc lever ki€ém tra mUrc d0

nam ngang, ki€m tra mUc dd dOng truc cla day dai. Khong dugc cO day cac day
dai vao puli, nén nGi 18ng khodng cich gilta moto va mdy nén rbi cho day dai vio,
sau d6 van buléng ddy ban truot. Kiém tra dd cing cUa diy dai bang cich an
néu thdy 10ng bang chi€u day cla diy 1a dat yéu cau.
* Céac budc va cach thite thuc hién cong viéc:

1. THIET Bl, DUNG CU, VAT TU':
(Tinh cho mOt ca thuc hanh gdm 20HSSV)

1T Loai trang thiét bi S6 luong
1 MO0 hinh kho lanh 5b0
2 SF) do hé thOng lanh kho l1anh, ban vé lép dat thi€t 3bd
bi :
3 | Thudc 14, thudc day 5 chiéc
4 Khoan bé tong, tubc noO vit, clé, mo 16t 5 chiéc
2. QUI TRINH THU'C HIEN:
2.1. Qui trinh téng qudt:
T Tén cdc Thiét bi - | Tiéu chudn thuc | LOi thudng gdp,
budc cong dung cu, | hién cong viéc cdch khac phuc
viéc vat tu

1 |DPua mdy nén | Mdy ning | Pua mdy nén vao | Lam d0 dau cla mdy
vao vi trf 1ap | ha, day cap |ding vi tri 1ap | ra ngoai
dat dat, ddm bdo an | Lap nguoc vi tri thiét

toan cho ngUudi | k€.

va thiét bi PE mdy nén thang
dUng khi dua vao vi tri
1ap.
Ki€m tra phia chan dé
trudc khi lap.

2 | C6 dinh chan | Clé, md 1&t, | Chac chan, | Lam nhOn ren. Cén
mdy nén vao | buldng, dai | khong nhOnren |xi€t v&i luc xi€t vla
bé may Oc, rodng phdi

dém chong Lap mdy khong can.
rung Can cin chinh trudc
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khi xi€t chat

3 | Ki€ém tra | ThuGc livé |Pam bdo muUc | Do khong chinh xdc
mlc d6 nam dd nam ngang va
ngang, dOng dong truc

truc cUa day
dai (n€éu la
mdy nén hd)

2.2. Qui trinh cU thé:
1 - Pua mdy nén vao vi trf 1ap dat:
+ Dung cdu méc hodc tay dua may vao vj tri 18p dat
+ Cin chinh d0 thing bang cho mdy nén
2 - CO dinh chan mdy nén vao b& may:
+ Dung clé, mO 1€t xi€t chat dai O¢ chan may nén vio bé
3 - Ki€m tra mUc d6 nam ngang, dOng truc cla day dai (n€u 1a mdy nén hd):
+ Dung livd di€m ki€m tra
* Bai tap thuc hanh cla hoc sinh, sinh vién:
1. Chudn bi thiét bi, dung cu, vat tu.
2. Chia nhom:
MOi nhém 4 SV thuc hanh trén 1 mé hinh
3. Thure hién qui trinh tOng qudt va cu thé.
* Yéu cau veé danh gia k€t qua hoc tap:

Muc tiéu NOi dung Diém

- Trinh bay dudgc quy trinh 1ap dat may nén

Kién thtrc | - Trinh bay dudc cic yéu cau kY thudt khi 1ap dat| 4

may nén

- S dung thanh thao cdc dung cu chuyén dung dé

KY ndiing lap dat may nén 4

- Ki€m tra dugc d0 thing bang bé may

- Can than, 1ang nghe, ghi chép, tU tOn, nghiém tic,

can than, ty mi, thuc hién tOt vé& sinh cong nghi€p.
Téng 10

Thdi d6

* Ghi nh@:

1- Quy trinh 1ap dat may nén

2- Céc yéu cau kY thudt khi 1ap dat mdy nén
2.3. Lap dat thiét bi ngung tu:
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Khi 1ap dat thi€t bi ngung tu can luu y d€n van dé gidi nhiét cUa thiét bi,
anh hudng cla nhiét ngung tu dén xung quanh, khd ning thoit mdi chat 10ng
v€ binh ch(ra d€ gidi phéng bé mat trao d6i nhiét.

- D€ mdi chat lanh sau khi ngung tu cé th€ tu chdy vé binh chlra cao 4p,
thi€t bi ngung tu thudng dugc 1ap dat trén cao, G trén cdc bé bé tong, cic gid dG
hodc ngay trén binh ch(fa thanh mOt cum ma ngudi ta thuGng g0i 1a cum
condensing unit.

- Vi trf 1ap dat thi€t bj ngung tU can thodng mat cho phép dé dang tho4t
dugc nhiét ra moi truOng xung quanh, khong gy anh hudng tdi con ngU0i va
san xuat.

* Lap dat binh ngung tu Gng chiim ndm ngang:

Binh ngUng tu ndm ngang c6 cdu tao tuong di gon, tuy nhién khi 1&p can
luu y d€ danh cdc khodng h@ & hai ddu binh dU d€ c6 th€ vé sinh binh trong thJi
ky bdo dubng. Cic doan dutng Ong nudc gidi nhi€t vio ra binh dé dang thio
d® khi vé sinh.

Dién tich trao d6i nhiét cUa binh F = 200  400m> dudng kinh Ong dan
16ng phdi d = 70mm. Khi di€n tich nhd hon 200m? thi d > 50mm. P0i vGi binh
ngung d€ thudn 10i cho viéc tudn hoan méi chat lanh, bat budc phai c6 dudng
can bang dp nbi vGi binh chlra. Binh ngUng can c6 trang bi ddng hO 4p sudt va
van an toan vGi dp sudt tac dOng 19,5kG/cm?>. Céc ndp binh v€ noi cdc Ong nudc
vao ra phdi c6 cdc van xd@ air. Binh ngung duQc sOn mau do.

- Dan ngung tu bay hoi (Thap ngung):

Dan ngUng tu bay hoi thudng dugc 18p dat trén cdc bé bé tong dat & ngoai
tr0i. Khi hoat dOng, nuGc c6 thé bi cubn theo gié hodc ban ra tir b€ chita nudc,
vi th€ nén dat dan xa cdc cdng trinh xay dung it nhat 1500mm.

Dan ngUng tU bay hoi c6 trang bi van xa nudc & ddy, van phao tu dOng
cap nudc, thang d€ tréo 1én dinh dan. Pay b€ ch(ta nudc dOc d€ chdy kiét nudc
khi vé sinh. Pau hiit bom ¢6 1udi chan réc.

Phia trén dan ngung tu c6 cc cUta d€ vé sinh va thay th€ cdc ddu phun cla
dan phun nuGc. Chan nudc 1ap trén ciing dang dich dac

- Dan ngUng ki€u tudi:

Dan ngung tu ki€u tudi dugc 1ap dat ngay trén b€ nudc tudn hoan. BE
dat noi thodang mat va dé& dang thoat nhiét ra mdi truOng, khong gay anh hudng
tG3i moi truOng xung quanh. Phia dudi b€ nudc c6 dat cic tam 1UGi tre d€ ting
cUOng qué trinh tan nhiét.

- Dan ngung khong khi:
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KhOi 1ugng néi chung cla cdc dan ngUng khdng khi thuOng khong 16n, vi

th€ dai bd phan cdc dan ngung dudgc 1ap dat trén cdc gid dG dat G ngoai troi.

nhiét truc ti€p, can c6 khdng gian thodt gi6 16n.
* Céac budc va cach thite thuc hién cong viéc:
1. THIET Bl, DUNG CU, VAT TU':

(Tinh cho mOt ca thuc hanh gOm 20HSSV)

Do trao dGi nhiét thuOng khong 16n nén khi 1dp can luu y tranh bi blc xa

1T Loai trang thiét bi SO luong
1 MO0 hinh kho lanh 5b0
2 S.O do hé thOng lanh kho lanh, ban vé lép dat thiét 3 b5
bi :
3 | Thudc 14, thudc day 5 chiéc
4 | Khoan bé tong, tuOc n0 vit, clé, mO 1€t 5b0
2. QUI TRINH THU'C HIEN:
2.1. Qui trinh téng qudt:
TT | Tén cdc Thiét bi - Tiéu chudn thuc LOi thudng gdp,
budc |dungcu,vat | hién cong viéc cdch khac phuc
cong viéc tw
1 |DPua dan|Mady nang ha, | Pua dan ngung |Lam dep cénh tan
ngung day cdp, ging | hodc binh ngung | nhi€t. Can che day
hodc binh | tay sOi vao ding vi trf 1ap | can thén khi 1ap dat.
ngung vao dat, ddm bdo an |Lap ngugc dau dan
vi tri lap toan cho ngudi va | ngung. Ki€m tra can
dat thiét bj than ban thi€t ké
2 |C6 dinh|Clé, mO I&t, | Chac chan, khong | LAm nhOn ren. Can
dan ngung | buldéng,  dai | nhOn ren xiét vai luc xi€t vUa
hodc binh | bc, roing phdi
ngUng vio | d&m  chOng Lap mdy thi€ét bj
gia do rung khong cin. Can cin
chinh trudc khi xiét
chat
3 |Ki€m tra|Thudclivd |Pam bdo mlc d0 | Po khong chinh xic
mUc  do nam ngang
nam
ngang cUa
thiét bj
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2.2. Qui trinh cU thé:
1 - Bua dan ngung hodc binh ngung vao vi tri 1ap dat:
+ Dung cdu méc hodc tay dura mdy vao vi tri 1ap dat
+ Cin chinh d0 thing béng cho dan hodc binh ngung
2 - CO dinh dan ngung hodc binh ngUng vao gia do:
+ Diing clé, mO 1€t xi€t chat dai Oc chian dan ngung hodc binh ngUng vio
gid d&
3 - Kiém tra m{c d6 nam ngang cUa thiét bi:
+ Dung livd di€m ki€m tra
* Bai tap thuc hanh cla hoc sinh, sinh vién:
1. Chudn bi thiét bi, dung cu, vat tu.
2. Chia nhom:
MOi nhém 4 SV thuc hanh trén 1 mé hinh
3. Thuec hién qui trinh tOng qudt va cu thé.
* Yéu cau veé danh gia k€t qua hoc tap:

Muc tiéu NOi dung Diém
- Trinh bay dugc quy trinh 13p dat dan ngung hodc
Kién thie | D00 NgUnE 4

- Trinh bay dudgc cic yéu cau kY thudt khi 1ap dat

dan ngUng hodc binh ngung

- SU dung thanh thao cdc dung cu chuyén dung dé

Ky nding 1ap dat dat dan ngung hodc binh ngung 4

- Ki€ém tra dugc d6 thing bang cla dan

- C&n than, 1ang nghe, ghi chép, tU tOn, nghiém tic,

can than, ty mi, thuc hién tOt vé sinh cong nghiép.
TOéng 10

Thdi 46

* Ghi nho:
1 - Quy trinh 1ap dat dan ngung hodc binh ngUng
2 - C4c yéu cau kY thudt khi 1ap dat dan ngung hodc binh ngung
2.4. Lap dat thiét bi bay hoi:

Thi€t bj bay hoi c6 nhi€u dang, mOi dang c6 nhling cich 1ap dat khac
nhau.

- Dan lanh xu0Ong ca:

Dan lanh xuong ca chl yéu dudc st dung d€ l1am lanh nudc mubi trong
cdc mdy d4 ciy va lam lanh cdc loai chat 10ng vGi cac muc dich khac nhau.
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Khi 1ap dan lanh xuong c4 phdi ngdp hoan toan trong chat 18ng can lam
lanh.

Nén b0 tri dan lanh & gilta b€ mubi d€ qua trinh trao dGi nhiét dugc nhanh va it
tOn that nhiét.

ThuOng ngUQi ta bo tri dong nudc chdy theo chi€u tU dinh dén chan cla
cdc Ong trao d0i nhiét. Cap dich tU phia dudi va hoi di ra phia trén.

- Dan lanh khong khi:

Dan lanh khéng khi dugc sU dung trong cic hé thOng kho lanh, kho cép
dong, hé thOng cap dong gi6 va 1.Q.F

Khi 1ap dat can luu ¥ hudng tudn hoan gi6é sao cho sao cho thudn 10i va
thich hgp nhat. Tam v&i cUa gié thodt ra dan lanh khodng 10m khi chi€u dai 16n
can bo tri thém dan lanh hodc 1ap thém dan lanh hodc 1ap thém hé théng kénh
dan gi6 trén dau ra cUa dan lanh.

Khi 1ap dan lanh can phdi d€ khodng h& phia sau dan lanh mot khodng it
nhat 500mm. Ong thodt nuGc dan lanh phai déc, & déu ra nén c6 chi tiét c6
ngbng d€ ngin khong khi néng tran vao kho, gy ra tOn that nhiét khong can
thiét.

- Binh bay hoi:

Binh bay hoi dugc st dung d€ 1am lanh chat 10ng nhu glycol, nudc, nudc
mu®i. Binh thuGng dugc 1ap dat & bén trong nha dat trén cdc gbi dG bang bé
tong.

* Céac budc va cach thite thuc hién cong viéc:
1. THIET Bl, DUNG CU, VAT TU':
(Tinh cho mOt ca thuc hanh gOm 20HSSV)

1T Loai trang thiét bi SO luong
1 MO0 hinh kho lanh 5b0
2 S.O do hé thOng lanh kho lanh, ban vé lép dat thiét 3 b3
bl i
3 | Thudc 14, thudc day 5 chiéc
4 | Khoan bé tong, tuOc n0 vit, clé, mO 1€t 5b0

2. QUI TRINH THU'C HIEN:
2.1. Qui trinh téng qudt:

TT | Tén cdc Thiét bi - Tiéu chudn thuc Léi thuong gdp,
budc | dung cu, vat hién cong viéc cdach khac phuc
cong ww
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viéc

1 |Dua dan|DAy cédp, ging |Dua dan bay hoi|Lam dep cdnh tan
bay hoi | tay sQi hodc binh bay hoi|nhiét. Can che day
hodc vao ding vi trf 1dp |can thén khi 13p
binh bay dat, ddm bdo an toan | dat.
hoi  vao cho ngudi va thiét bi | Lap nguoc dau dan
vi tri 1ap bay hoi. Ki€m tra
dat can than ban thiét

ké

2 |C6 dinh|Clé, md 16&t, |Chac chan, khong|Lam nhOn ren. Can
dan bay | buldng, dai Oc, | nhOn ren xi€t v&i luc xi€t
hoi hodc | roing dém vUa phai
binh bay | chOng rung Lap mdy thiét bj
hoi  vao khong can. Can cin
gid do chinh trudc khi xiét

chat

3 | Ki€ém tra | Thudc livo Pam bdo mulc do0 | Po khong chinh xac
mUc do nam ngang
nam
ngang
cUa thiét
bi

2.2. Qui trinh cU thé:
1 - Pua dan bay hoi hodc binh bay hai vao vi trf 1ap dat:
+ Diing cdu méc hodc tay dura dan bay hoi hodc binh bay hoi vao vi trf 1ap

dat

+ Cin chinh d0 thing bang cho dan bay hdi hodc binh bay hoi
2 - CO dinh dan bay hoi hodc binh bay hai vao gia do:

+ Dung clé, md 1€t xi€t chat dai Oc chan dan bay hoi hodc binh bay hoi

vao gid dd
3 - Ki€m tra mUc d6 nam ngang cUa thiét bi:
+ Dung livd di€m ki€m tra
* Bai tap thuc hanh cla hoc sinh, sinh vién:
1. Chudn bi thiét bi, dung cu, vat tu.

2. Chia nhom:
MOi nhém 4 SV thuc hanh trén 1 mé hinh
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3. Thue hién qui trinh tOng qudt va cu thé.
* Yéu cau veé danh gia k€t qua hoc tap:

Muc tiéu NOi dung Diém
- Trinh bay dudc quy trinh 1ap dat dan bay hoi hodc
Kién thirc binh bay hoi 4

- Trinh bay dudgc cic yéu cau kY thuat khi 1ap dat
dan bay hoi hodc binh bay hoi

- SU dung thanh thao cdc dung cuU chuyén dung dé
13p dat dan bay hoi hodc binh bay hoi

KN 1 ~2 A 3 e v 4
y nang - Kiém tra dugc dO thdng bang cua dan hoac binh
bay hOi
Thii d6 - A\Cé?n Ehén: lér}g nghe,'zg:hi CAl,lép’A tl\{' t6n,Anghiém Atl’lc, P
’ can than, ty ml, thuc hi€n tOt ve sinh cong nghi€p.
Téng 10

* Ghi nh@:

1 - Quy trinh 1ap dat dan bay hdi hodc binh bay hoi

2 - C4c yéu cau kY thudt khi 1ap dat dan bay hadi hodc binh bay hoi
2.5. Lap dat dudng 6ng:

2.5.1. Lap dat dudng 6Gng dan moi chat:

Trong qué trinh thi cong va lap dat dudng Ong dan moi chadt Iuu y céc
di€m sau:

- Khong dugc d€ bui ban, rdc 10t vao bén trong dudng Ong. Loai bd céc
dau nit Ong, tranh bo sét rat nguy hi€m khi han.

- Khong dugc dUng 1én thié€t bi, dudng Ong, diing 6ng mdi chat d€ bay di
d0i thiét bi, d€ cdc vat ndng de 1én Ong.

- Khong dung gié hodc vat li€u x0, mém d€ lau bén trong Ong vi xO vai
sét 1ai gy tac phin loc. ,

- Khong d€ nudc 10t vao bén trong Ong, dac biét véi moi chat fréon. Ong
truGc khi 1ap dat can d€ noi kho réo, trong phong, tOt nhat nén d€ Ong trén céc
gid d3 cao rdo, chac chan.

- Khong tua, gbi thié€t bi 1&én cdc cUm van, van an toan, cic tay van, Ong mdi
chat khic.

- béi véi dudng Ong fréon phdi chi y hOi dau, Ong hit dat nghiéng.

- Céc dudng Ong trong truOng hgp c6 thé nén 1ap dat trén cling mOt cao
d0, bo trf song song vGi cdc tuOng, khong nén di chéo tUr géc nay dén géc khic
lam gidm my quan cong trinh.
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2.5.1.1. 6ng dan NH:
- Vat liéu: Thép chiu dp luc C20
- Kich c¢& duGng Ong
Bang 3.1 Kich thudc dudng Ong thép chiu 4p 1uc C20 tiéu chudn:

Ky hiéu 10A I15A 20A 25A 32A 40A
Kich c@ 15x2,5 21x3 27x3 34x3,5 38x3,5 51x3,5
Ky hi€u 50A 65A S80A 90A 100A 125A
Kich c@ 60x3,5 76x4 89x4 104x5 108x5 140x7

- Han dudng Ong: Trudc khi han can vé sinh kY, vit mép theo diing quy
dinh. Vi trf di€m han phdi nam & ch6 dé dang ki€m tra va x(r 1y.

- U6n Ong: Ban kinh cong udn Ong dU 16n d€ Ong khong bi bep khi udn.
Khi udn phai st dung dung cu udn 6ng chuyén dung hodc st dung ciit ¢ san.
Khong nén st dung cat d€ udn Ong vi cit 1an bén trong rat nguy hi€m.

- Céch nhiét: Viéc boc cdch nhi€t chi dugc ti€n hanh sau khi da két thic
cong viéc th(r kin va th(r bén hé thOng. Cich nhiét duOng Ong thép la styrofor
hodc polyurethan. Chi€éu day dU 16n d€ khong dong sudng thuGng ndm trong
khodng 50  200mm, tiry thubc kich thudc dudng Ong, Ong cang 18n cich nhiét
cang day. C4c 18p cach nhiét dudng Ong nhu sau: Son chdng ri, 18p cach nhiét,
gidy dau chOng thdm va ngoai cing 14 18p Inox hodc nhdm boc thadm mY.

Chi€u day cach nhi€t phu thubc vao kich thudc duOng Ong va nhiét db
moi chat trong Ong dugc thOng ké trong bang 3.2

Bang 3.2 - Chi€u day cdch nhiét dudng Ong mdi chat:

Thi&t b Chi€u day cich nhiét, mm
: -40°C 33°C -28°C | -15°C  -10°C

Binh bay hoi 200 250 150 200 125 150
BO lam lanh khong khi)\ 5, 5, 150 200 125 150
va thi€t bl phu

pd ) /7 >
Ong c¢6 duong kinh d > 150 100 150 100
ZQOmm
Ong c¢6 dudng kinh d =
50 200mm 100 150 100 125 75
Ong c¢6 duOng kinh < 75 100 50 100 50
50mm

- Son Ong: Pudng 6ng NH; dugc quy dinh sOn mau nhu sau:
Bdang 3.3 - Mau sdc dudng Ong hé thOng lanh NH;:
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PUdng Sng Mbi chat lanh
NH; Fréon

budng ong hut (dp suat| . xanhdatrdi | Mau xanh I4 cay
thap)
Pudng Ong nén (h0i cao 4p) Mau do Mau do
Ong dan 18ng Mau vang Mau nhom
Ong nudc mubi Mau xdm Mau xdm
Ong nudc gidi nhiét Mau xanh 14 ciy Mau xanh da tr0i

* C4c luu y khi 1ap dat dudng Ong:

+ Céc dudng Ong khi 1ap dat phdi chd y d€ dau va dich 18ng khi dimg
mdy khong tu' chdy vé mdy nén, mubn vay dudng Ong thang ding tUr may nén
1én Gng gép phdi di vong 1én phia trén Ong gop.

+ Trudng hgp nhi€u cum may nén chung mOt din ngung d€ tranh anh
huéng qua lai gilta cdc mdy nén dau day phdi 1ap dat van mOt chi€u. Ngoai ra
van mOt chi€u phia dau day con c6 tic dung ngin nglra 10ng ngung tu chdy
ngUdc vé& mdy nén va ap lUc cao phia dan ngung tu khong tic dOng lién tuc 1én
clapé may nén lam tuGi tho clapé gidm.

N6i chung cic duOng Ong hit cUa cdc mdy nén trong cic hé thOng lanh
trung tam d€u dbc 1ap vGi nhau, ddc biét cic may nén c6 ché dO nhi€t d0 bay
hoi khac nhau bat budc phai tach biét. Ngoai trlr truOng hgp diing chung mot vai
may nén cho mOt hé théng hodc c6 tinh d€n viéc thay th€ 1an nhau khi stta chita
va bao dubng. Tuy nhién gilta cdc duOng hut cling nén ¢ cdc van thong duOng
hiit d€ c6 thé trg gidp 1an nhau khi mdt trong cdc may nén bi ngdp 18ng.

Hinh 3.17. Lap dat dudng Ong nén va hiit khi lam viéc
song song
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- Kich thudc dudng 6ng 1ap dat:

Céc thi€t bj chinh, dac biét may nén khi thi€t k€ ngU0i ta di tinh todn kich
thuGc dudng Ong vio va ra hop 1y. Vi vay khi 1ap dat c6 thé€ cin c(f vao cdc Ong
d6 ma xdc dinh kich thudc dutng Ong.

Tuy nhién, tOt nhat 12 phai tinh toan ki€m tra theo céng thlc dudi day.

4.V
W

d,

Trong dé: V - Luu lugng mdi chat chuyén dOng qua dudng Ong, m?/s;
V=Gv=0_G/
G — Luu lugng khoi lugng chuyén ddng qua duong Ong, kg/s;
, v — Khoi 1ugng riéng (kg/m®) va thé tich riéng clla moi chat & trang thai
khi chuyén dich qua dudng 6ng, m’/kg;
- T6c d6 mdi chat chuyén ddng trén dudng Ong, m/s
TOc d0 mdi chat dugc tra theo bang 3.4:
Bdang 3.4 - TOc d6 trén duOng Ong gas lanh:

STT Duong on g 0, M/s
NH; Ry Rya. Repy
| | Duémg ong day 15 +25 T+12 8+ 15
2 | Dudng dng hut 15 +20 5+10 7+ 12
3 | Duéng cép long 05+2 [04+1.0] 0410
4 | Nudc mudi 0.3+ 1.0
5 | Nude 0.5+2.0

2.5.1.2. Lap dat dudng 6ng dan moi chét Fréon:

- Vat liéu: Ong thép hodc Ong ddng. TOt nhat nén s& dung Bng ddng vi
moi chdt fréon c6 tinh tdy rlra cao, v3i cac Ong dOng b& mat thuOng bi han ri va
dé bi bui bam ban nén trong qua trinh van hanh cac bui ban hodc vét han ri sé€ bj
cuOn theo dong mdi chat giy tac van ti€t 1uu hodc phin loc.

- POi v&i moi chat fréon can ddm bdo bén trong Ong ludn ludn khod rio,
tranh tac am.

- Viéc han 6ng dOng bang céc que han bac.

- Cat Ong bang dao cat Ong chuyén dung hodc dao cat c6 ring nho.

- D06i v&i moi chat lanh fréon do hoa tan dau nén dau di theo mdi chat dén
dan lanh kha nhi€u va dong l1ai & d6. Vi thé d€ hoi dau dé dang ngudi ta
thuOng cap dich tU phia trén, mdi chat ra dan lanh phia dudi va phia sau dan lanh
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thuOng c6 bay dau. Mat khic dudng Ong hit phdi nghiéng dan vé phia mdy nén
d€ dau c6 thé tu chdy vé.
* Lap dat dudng Ong nudc:

- Pudng 6ng nudc trong cac hé thOng lanh dugc s& dung d€: Gidi nhiét
may nén, thi€t bi ngung tu, xa bing, nudc ché bi€n va dulng thoit nudc
ngung...

- PuOng Ong nudc gidi nhiét va xa bing st dung Ong thép trang k€m, bén
ngoai sOn mau xanh nudc bién.

- P6i v&i nudc ngung tU cdc dan lanh va cac thi€t bj khac c6 thé st dung
Ong PVC, c¢6 thé boc hodc khong boc cdch nhiét, tuy vi tri 1ap dat.

- PuOng nudc ché bi€n nén s& dung Ong Inox boc cich nhiét
* PUOng Ong gidi nhiét may nén:

Trong cic hé thOng lanh NH; va R22 nhiét d6 ddy khd 16n nén ndp mdy
nén va dau c6 nhi€t d6 kha cao. Pudng 6ng nudc lanh du 16n d€ gdi nhiét cho
mdy nén va b0 gidi nhiét dau.

Bang 3.5 - Luu lugng nudc gidi nhi€ét mdy nén MYCOM:

Nhiét do May nén MYCOM
nuoc 2A | 4A | 6A | BA | 4B | 6B | 8B | 12B |12-4B
20°C 18 | 20 | 24 | 28 | 30 | 32 | 38 | 44 50
30°C 26 | 30 | 37 | 43 | 40 | 47 | 55 | 66 75

Trudng hgp gdi nhiét cdc mdy b tri song song can phdi 1ap dau vio cic
mdy van chdn d€ di€u chinh luu luong nudc thich hgp cho cic mdy. Trong
truOng hgp van hanh tu ddng, c6 thé 18p van dién tUr tu dOng cdp nudc gidi
nhiét cho cdc mdy nén khi hé thOng lam viéc.

* Cac budc va cich thite thuc hién cong viéc:
1. THIET Bl, DUNG CU, VAT TU":
(Tinh cho mOt ca thuc hanh gdm 20HSSV)

1T Loai trang thiét bi SO luong
1| M6 hinh kho lanh 5 b0
2 S_d d0 hé thOng lanh kho lanh, ban vé 1ap dat thiét 316
bl i

3 | Thudc 14, thudc day 5 chi€c
4 6ng dOng hodc thép cic dudng kinh 6, 8, 10, 12, | Mbiloai 0,5

16.. cuOn
5 | B0 gia cong Ong + kim mO nhon 5bd
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6 |Racco 6, 8, 10, 12, 16. 30 chi€c moi
loai
7 Que han 0,5 kg
8 | BO han gas — Oxy 5b0
2. QUI TRINH THU'C HIEN:
2.1. Qui trinh tOng qudt:

TT | Tén cdc Thiét bi - Tiéu chu@n thuc LOi thudng gap,
buéc | dung cu, vat hién cong viéc cdch khdc phuc
cong wwr
viéc

1 |Lap 6ng dong | Poan Ong 1ap dat|Lam mép méo Ong.
doan hodc thép céac | phit hgp vGi vGi hé | Khong dam 1én
Ong tU|dudng  kinh | thOng mdy. Ong, khong ding
dau may | 6, 8, 10, | M6i nbi kin, mat loe | tay dé ubn 6ng
nén dén| 12, 16.. Rac|phdinhan, phang Lam bui ban vao
binh tich [co 6, 8, 10,|Khong lam giy gdp | Ong. Bit chat cic
dau 12, 16.. BO | hay mép méo Ong dau Ong khi gia

gia cong Ong +
kim m& nhon,
BO han gas —
Oxy, que han

cong

2 |Lap Ong dong | Poan Ong lap dat|Lam mép méo Ong.
doan hodc thép cic|phu hop vdi vGi hé |Khéong dam Ién
Ong tU|dudng  kinh | thOng may. Ong, khong ding
dau binh| 6, 8, 10, | M6i n6i kin, mat loe | tay dé ubn 6ng
tich dau| 12, 16.. Rac | phdinhan, phang Lam bui ban vao
dén thi€t|co 6, 8, 10,|Khong lam giy gap | Ong. Bit chat cic
bi ngung | 12, 16.. BO | hay mép méo Ong ddu Ong khi gia
tu gia cong Ong + cong

kim mO nhoOn,
BO han gas —
0xy, que han

3 |Lap 6ng dong | Poan Ong 1dp dat|Lam mép méo Ong.
doan hodc thép cic|phu hop véi vGi hé |Khéong dam Ién
Ong tU|dudng  kinh | thOng mdy. Ong, khong ding
dau thi€t| 6, 8, 10, | MGi n0i kin, mat loe | tay d€ uOn Ong
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bi ngung| 12, 16.. Rac | phdi nhan, phang Lam bui ban vao
tU dén|co 6, 8, 10,|Khong lam giy gap | Ong. Bit chat cic
binh 12, 16.. BO | hay mép méo Ong dau Ong khi gia
chlra cao | gia cong Ong + cong
ap kim m& nhon,

BO han gas —

Oxy, que han
Lap éng dong | Poan Ong 13p dat|Lam mép méo Ong.
doan hodc thép céc | phtt hgp vGi vGi hé | Khong dam 1én
Ong tUr|dudng  kinh | thOng mdy. Ong, khong ding
binh 6, 8, 10,|M0i n0i kin, mat loe | tay d€ u6n Ong
chlta cao| 12, 16.. Rac | phainhan, phdng Lam bui ban vao
igp dén|co 6, 8, 10,|Khong lam giy gap | Ong. Bit chat céc
van dién| 12, 16.. BO | hay mép méo Ong dau Ong khi gia
t cdp | gia cong Ong + cong
dich, ti€t | kim mO nhon,
1uu BO han gas —

Oxy, que han
Lap 6ng dong | Poan Ong 13p dat|Lam mép méo Ong.
doan hodc thép céc | phtt hgp vGi vGi hé | Khong dam 1én
Ong tU|dudng  kinh | thOng mdy. Ong, khong ding
ti€t luu| 6, 8, 10, | MOi n6i kin, mat loe | tay d€ ubn Ong
vao dan| 12, 16.. Rac | phdinhan, phang Lam bui ban vao
bayhoi |co 6, 8, 10,|Khong lam giy gap | Ong. Bit chat cic

12, 16.. BO | hay mép méo Ong dau Ong khi gia

gia cong Ong + cong

kim mo nhon,

BO han gas —

0xy, que han
Lap éng dong | Poan Ong 13dp dat|Lam mép méo Ong.
doan hodc thép céc | phtt hgp vGi vGi hé | Khong dam 1én
Ong tU|dudng  kinh | thOng mdy. Ong, khong ding
dan bay| 6, 8, 10, |M®i n0i kin, mat loe | tay d€ u6n Ong
hoi vé| 12, 16.. Rac |phainhan, phang Lam bui ban vao
binh tich [co 6, 8, 10, |Khong lam giy gap | Ong. Bit chat cic
16ng 12, 16.. BO | hay mép méo Ong dau Ong khi gia

gia cong Ong +

cong
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kim mO nhon,
BO han gas —

Oxy, que han

7 |Lap Ong dong | Poan 6ng 1dap dat|Lam mép méo Ong.
doan hodc thép céc | phtt hgp vGi vGi hé | Khong dam  1én
Ong tU|duOng  kinh | thOng mdy. Ong, khong diing
binh tich | 6, 8, 10, | M0i n6i kin, mat loe | tay d€ ubn Ong
16ng vé| 12, 16.. Rac | phdinhan, phang Lam bui ban vio
maynén |co 6, 8, 10,|Khong lam giy gap | Ong. Bit chat céc

12, 16.. BO | hay mép méo Ong dau Ong khi gia
gia cong Ong + cong

kim mO nhon,

BO han gas —

0xy, que han

8 |[Lap céc 6ng dong | Poan 6ng 13p dat|Lam mép méo Ong.
dudng | hodc thép céc | phtt hgp vGi vGi hé | Khong dam lén
Ong noi | dudng kinh | thOng mdy. Ong, khong ding
can béng 6, 8, 10, | M&i n6i kin, mat loe | tay dé€ ubn 6ng
dp va cdc | 12, 16.. Rac | phainhan, phang Lam bui ban vao
duong |co 6, 8, 10,|Khong lam giy gap | Ong. Bit chat céc
Ong 1lay| 12, 16.. BO | hay mép méo Ong dau Ong khi gia
tin hiu | gia cong Ong + cong
4p sudt, | kim mO nhon,
duong |BO han gas —
hOi dau, | 6xy, que han
ty nap
gas

9 |L3p dat|Cua sat, 6ng|DPam bdo dd dbc ra | Lam giy Ong
duong | nhua PVC, keo | phia ngoai kho
Ong thodt | ddan PVC Khong 10 10 ri nudc
nudc ra ngoai
ngung

10 | Boc bdo | Keo dan | PU kin bé mat cidch | LAm rdch bdo on.
on  cdc|chuyén dung, | nhiét Can than, chinh
doan kéo, bdo 6n MOi nli khdng c6 | x4c, ty my
Ong khe h&

c6
nhiét d0
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thap
2.2. Qui trinh cU thé:
1 - Po céc doan Ong can lép dat trén moi doan:
+ Dung thudc 14 hodc thuGe diy d€ do khodng cdch doan 6ng can 1ap dat
+ Dung dao cat chuyén dung cat cic doan 6ng theo khodng cdch di do
2 - Gia cong Ong (nong, loe, ubn Ong):
+ Dung b0 gia cong Ong chuyén dung (nong, loe, ubn Gng) bat chat cic

mOi ndi rdc co, hodc han kin cdc doan Ong v&i nhau
3 - Ki€ém tra tOng th€ cdc dudng Ong:
- Ki€m tra tOng th€ xem trén duGng Ong con thi€u doan Ong nio khong.
* Bai tap thuc hanh cla hoc sinh, sinh vién:
1. Chudn bi thiét bi, dung cu, vat tu.
2. Chia nhom:
MOi nhém 4 SV thuc hanh trén 1 mo6 hinh
3. Thue hién qui trinh tOng qudt va cu thé.
* Yéu cau veé danh gia k€t qua hoc tap:

Muc tiéu NOi dung Diém
- Trinh bay dugc quy trinh 1ap dat dudng Ong gas,

Kién thite du’(\j\ng 6{1g thoat nl:réc PgU'II\\lg L 4
- Trinh bay duQc cic yéu cau ky thuat khi lap dat
dudng Ong gas, duOng Ong thodt nuGc ngUng
- SU dung thanh thao céc dung cU chuyén dung

K niing nhu;bC) ?{ia cén% 6n§%, han 6r,1g U
- Lap dat chuan kich thuOc va ciac yéu cau ky
thudt khi gia cong Ong, ddm bdo thOi gian
- Cén than, lang nghe, ghi chép, tir tOn, nghiém

Thdi do tdc, can than, ty mi, thuc hién tOt vé sinh cong | 2
nghiép.

Téng 10

* Ghi nh@:

1 - Quy trinh 18p dat dudng Ong gas, dudng Ong thoat nudc ngUng

2 - C4c yéu cau kY thudt khi 1ap dat duOng Ong gas, duOng Ong thodt nudc
ngung

2.6. Lap dat cdc thiét bi diéu khién va tw déng diéu chinh:

2.6.1. Lap dat van chan:
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Cdc van chdn hé thOng lanh can dudgc 1ap dat tai vi trf dé thao tdc, van
hanh, c6 thé nam trén dudng nam ngang hodc thang dling. Khi ndm trén doan
Ong nam ngang thi phai 1ap céc tay van 1én phia trén.

Khodng hd cic phia cla van dU d€ thao tic va sUa chita, thdo 1ap khi van
can.

Phuong phdp ndi van chl y€u 13 han va ndi bich (d6i v&i van ndi bich).
P6i véi van n6i bang phudng phap han, vi thé khi han c6 thé tho cdc bd phén
chinh cUa van hodc quan bang gié nhing nuGc d€ gidm nhiét dd phan than van.

Trén than van cé cdc miii tén chi chi€u chuyén dOng cUa mdi chat, can chi
¥ va 18p dat ding chi€u. TruOng hop trén mOt binh c6 nhi€u van, cic van can
13p thang hang va ngay phia trén céc binh. Khong nén 1ap van & vi tri qué cao khé
thao tdc van hanh.

2.6.2. Lap dat van dién tur:

L5i sat cla van dién tU chuy€n dOng 1én xudng nhd 1uc hit cla cudn day
va trong luc, nén van dién tU bat budc phdi dugc 1ap trén duGng Ong ndm
ngang. Cubn day di€n tU hudng 1&n phia trén.

Do van di€n tU 12 thi€t bi hay xdy ra su cd hong héc nén trudc va sau van
dién tU phdi bO tri cdc van chdn nham c6 1&p van dién tU khi can thiét stra chira,
thay thé.

2.6.3. Lap dat van tiét luu tu ddng:

Van tiét luu ty dOng dugc 1ap trén dudng cdp mdi chat vao dan bay hoi.
Vié€c chon van ti€t Iuu phdi phit hgp v&i cong suat va ché d nhiét clla hé
thOng. Trong truOng hgp chon cdng sudt cla van 18n thi khi van hanh thuoOng
hay bi ngap 18ng va ngugc 1ai khi cong suat cla van nho thi lUgng méi chat can
cung cap khong dU cho dan lanh dnh hudng nhi€u dén ning sudt lanh cla hé
thOng.

Khi 13p dat van tiét luu tu dOng can chi y 1dp dat bau cdm bi€n ding vi
tri quy dinh,cU thé nhu sau:

+ Pat & dudng Ong hit ngay sau dan lanh va ddm bdo ti€p xtc tOt nhat
bang kep dOng hay nhom, d€ tranh dnh hudng cla nhiét d6 bén ngoai can boc
cach nhiét dau cdm bi€n cing Ong hiit ¢6 bau cdm bién.

+ Khi Ong hit nhd thi dat bau ngay trén Ong hiit, nhung khi ng 16n hon
18mm thi dat & vi tri 4 gi0.

+ Khong dugc quan hodc 1am dép Ong mao dan tGi bau cdm bién.

* Céac budc va cach thite thuc hién cong viéc:
1. THIET Bl, DUNG CU, VAT TU':
(Tinh cho mOt ca thuc hanh gdm 20HSSV)
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1T Loai trang thiét bi SO luong
1 MO0 hinh kho lanh 5b0
2 | SO d0 hé thOng lanh kho lanh, ban vé lép dat thiét 3 b5
bi '
3 | Thudc 14, thudc day 5 chiéc
4 6ng dﬁng hodc thép cic duOng kinh 6, 8, 10, 12, Moi loai 0,5
16.. cubn
5 | B0 gia cong Ong + kim mO nhon 5b0
6 |Racco 6, 8, 10, 12, 16. 30 chi€c moi
loai
7 Que han 0,5 kg
8 | BO han gas — Oxy 5b0
2. QUI TRINH THU'C HIEN:
2.1. Qui trinh tOng qudt:

TT | Tén cdc Thiét bi - Tiéu chudn thuc LOi thuomng gap,
buéc | dung cu, vat hién cong viéc cdch khdc phuc
cong ww
viéc

1 |Lap dat|BO gia cong|Lap ding chi€u dong | Lap ngudc chiéu.
van chdn | Ong + kim mO | chdy quy dinh trén | Can ki€m tra
nhon, clé, mo | van chiéu mii tén trén
1ét C6 khodng tréng d€ | van trudc khi 1ap
thao tdc di€u chinh | dat.
van
2 |Lap dat|BO gia cong|Lap ding chiéu dong |Lap trén duong
van di€n | Ong + kim mO | chdy quy dinh trén | Ong dUng.
tur nhon, clé, mo | van Lap ngudc chi€u
1€t Cubn diy dién tU|dong chdy qua van
huGng 1én phia trén
3 |Lap dat|B6 gia cong|Khong lam gép, giy | Khong 1ap 16i van
van ti€t|6ng + kim md | doan 6ng mao dén | Xiét rac co khong
luu  tu|nhon, clé, mO | ddu cdm bi€n chat.
dOng 1€t Pau cdm bién duoc
kep sit vOi dulng
Ong ra khoi dan bay
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hOi.

2.2. Qui trinh cU thé:
1 - Lap dat van chan:

+ Bat rac co v&i van chdn (Van chdn c6 két ndi rac co)

+ Vi van két n6i v6i Ong bang han can thdo cdc bO phan chinh cla van
hodc quan bang gi€ nhing nuGc d€ gidm nhiét dO phan than van.
2 - Lap dat van dién tlr:

+ Thao culn day dién tU cla van

+ Bat chat rac co van dién tUr voi dudng Ong

+ Vi van két n6i v6i Ong bang han can thdo cdc bO phan chinh cla van
hodc quan bang gi€ nhing nuGc d€ gidm nhiét dO phan than van.
3 - Lap dat van tiét luu tu dOng:

+ Bat chat rac co gilta van véi dudng Ong

+ NOi Ong tin hiéu dp sudt cAn bang ngoai v&i dau hit mdy nén

+ Kep chat ddu cdm bi€n cUa van vao dau ra cla dan bay hoi

* Bai tap thuc hanh cla hoc sinh, sinh vién:
1. Chudn bi thiét bi, dung cu, vat tu.
2. Chia nhom:

MOi nhém 4 SV thuc hanh trén 1 mé hinh
3. Thuec hién qui trinh tOng qudt va cu thé.
* Yéu cau veé danh gia k€t qua hoc tap:

Muc tiéu

NOi dung

Pcd

Diem

Kién thirc

- Trinh bay dudgc quy trinh 1dp dat van chdn, van
dién tU, van ti€t luu tu dOng.

- Trinh bay dugc nhiém vu va nguyén tac hoat
dOng cUa tUng van

- Trinh bay dugc cic yéu cau kY thudt khi 1ap dat
van chdn, van dién tU, van ti€t luu tu dOng.

Ky nding

- SU dung thanh thao c4c dung cu chuyén dung nhu
b0 gia cong Ong, han Ong

- Lap dat ding vi tri quy dinh trén ban thi€t k&,
ddm bdo kY, my thudt va thdi gian quy dinh

Thdi d6

- Can than, 1ang nghe, ghi chép, tu tOn, nghiém tiic,
can than, ty mi, thuc hién tOt vé sinh cong nghiép.

Téng

10
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* Ghi nh@:
1 - Quy trinh 13p dat van chdn, van dién tU, van ti€t luu tu ddng.
2 - Nhiém vu va nguyén tac hoat ddng cla van chdn, van dién tU, van ti€t luu tu
dbng.
3 - C4c yéu cau kY thudt khi 1ap dat van chdn, van dién tU, van ti€t luu tu dOng.
2.7. Thir bén, thir kin, hiit chan khong hé théng:
2.7.1. Ap sudt th(r:

Theo quy dinh, 4p sudt cdc thi€t bj 4p Iuc nhu sau: Ap sudt th(r kin bang 4p
sudt lam vi€c, dp sudt th( bén bang 1,5 1an dp sudt lam vi€c. Trén cO sG d6 c6
th€ ti€n hanh th(r 4p sudt cdc thi€t bi theo cac sO li€u néu & bang duGi day.

* Tai n0i ché tao:
Bang 3.6 - Ap sudt th(r kin va th( bén:

Ap s\ué't th(r, bar

Hé thOng lanh Phia brl;;z Eﬁgt bg}rllgflgt
10ng Khi
Hé thOng NH; va R22 (I:{a; :5 ?2 18
Hé thdng R12 ?{aao 25 ?2 18

* Tai noi lap dat
Bang 3.7 - Ap sudt th(r kin va th(t bén:

Ap s‘ué't th(r, bar

He thGng lanh Phia bTal;z Eﬁgt bg?lgcligt
10ng khi
Hé th6ng NH; va R22 (I:{a; :}f ?2 g
Hé thdng R12 %a;) :II)) ?;1 1?)

PE th( cdc hé thOng lanh thuGng ngUdi ta st dung: Khi nén, khi CO,
hoac N,

D0i vdi hé thOng NH; khong dugde st dung CO, vi gy phan Ung héa hoc.

- b6i vdi fréon khong dugc ding khdng khi vi hoi nudc trong khong khi
gy tac am.
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- Khi diing khong khi d€ thr trong hé thGng NH; thi phdi s& dung mOt mdy
nén riéng, khdng dugc s& dung may nén lanh d€ nén tao 4p sudt vi nhiét do0 dau
day qud 16n 1am chay dau mdy lanh. Pi€m tu bOc chdy cla mdy lanh khodng
180  200°C, n€u nén khong khi ttr 16°C 1én 10kG/cm? nhiét d0 c6 thé dat 260°C
vUOt qua nhiét d0 tu bOc chay cla dau.

- Khi n6i véi binh N, khong dugc ndi truc ti€p ma phdi qua 01 van gidm
ap

- Khi th(r phdi déng céc van nbi vGi cdc role dp sudt cao, dp sudt thap,
hi€u 4p sudt ddu n€u khong s& 1am hdng thiét bi.

- Khi nén khi d€ th& n€u nhiét d0 khi nén ting cao phdi dUng ngay cho khi
nén ngudi rOi nén ti€p, khdng dugc d€ cho nhiét dd ting cao.

- PGi vGi hé thOng c6 mach di€u khi€n van di€n tl, van ti€t Iuu tu dOng
thi phdi m& thong mach bang tay, d0i v4i mach tu ddng mudn thong mach phai
m0 van dién tU bang tay.

- Sau khi th&t m@ van xa d€ thdi bui ra ngoai. Néu hé thOng fréon thi ding
bom chan khong dong thdi x& nudc ra ngoai.

- Sau khi hit chan khoéng dat 700mmHg can th( chan khong bang céch
ngam nhU vay trong 24 gi®. N&u 4p sudt 1&n it hon SmmHg coi nhu dat yéu cau.

Cén luu y truOng hop s& dung Ry, khi nhi€t d0 1én 153  140°C néu
thanh phan hoi nudc trén 100ppm s€ c6 su thUy phan tao nén axit clohydric va
axit florhydric 1am gidm chat Iugng dau, dn mon dudng Ong, dn mon chi ti€t may
lanh gy nén héng hdc.

2.7.2. Quy trinh th( nghi€ém:
2.7.2.1. ThU bén:

- Chudn bj thir: C6 1ap mdy nén, ngdt dp k€ dau hit, m& van (trlf van x3),
ndi binh khi (hodc N,) qua van gidm 4p.

- Nang 4p suat hé thOng tU tlr 1én 4p suat th bén cho phia cao 4p va ha dp

- Duy tri 4p sudt th(f trong vong 5 phiit rOi gidm dan dén 4p sudt th(r kin

Tuy nhién can Iuu y, may nén va thi€t bi da dugc th( bén tai noi ché tao
rOi nén c6 th€ khdng can th( bén 1ai 1an nita, ma chi th(r hé thOng dudng Ong,
mOi han.
2.7.2.2. ThUrkin:

- Nang 4p sudt 1én 4p sudt th(r kin.

- Duy tri 4p luc th(r trong vong 24 gi®. Trong 6 gi® dau dp sudt th(r gidm
khong qua 10% va sau d6 khong gidm.

- Tién hanh th(* bang nudc xa phong. Khd ning ro ri trén dudng Ong
nguyén rat it xdy ra vi th€ nén ki€m tra ¢ cdc mOi han, mat bich, n0Oi van trudc.
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ki€m tra trén dudng Ong.
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Khi khong phat hién dugc chO 1o ri can khoanh viing d€ ki€m tra.

MOt di€u can 1uu y 1a 4p sudt trong hé thOng phu thudc nhi€u vao nhiét
d0 mdi truOng, tUc 1a phu thulc vao gid trong ngiy, vi vay can ki€m tra theo

mOt thOi di€m nhat dinh trong ngay.

Khi phat hién ro ri can loai bd 4p luc trén hé thong r6i mdi xU ly. Tuyét

d0i khong dugc xUr 1y khi dp 1uc van con.

Chi sau khi da th(r xong hoan chinh khong phét hi€n ro ri méi ti€n hanh boc

cdch nhiét duOng Ong va thiét bi.
2.77.2.3. Hut chan khong:

Vié€c hit chan khong dugc ti€n hanh nhi€u 1an mdi ddm bdo hit ki€t
khong khi va hoi am c6 trong hé thOng dudng Ong va thi€t bi. Duy tri dp luc tUr
75 cmHg trong 24 gi0, trong 6 gi® dau 4p 1uc cho phép ting 50% nhung sau

50
do khong tang.

* Cac budc va cich thite thuc hién cong viéc:
1. THIET BI, DUNG CU, VAT TU:
(Tinh cho mOt ca thuc hanh gOm 20HSSV)

1T Loai trang thiét bi SO luong
1 MO0 hinh kho lanh 5b0
2 | Chai N, + day gas + dau nap 5 b0
3 | Xa phong + chai dung 5 b0
2. QUI TRINH THU'C HIEN:
2.1. Qui trinh t6éng qudt:
TT | Tén cdc Thiét bi - Tiéu chudn thuc Léi thuong gap,
budc | dung cu, vat hién céng viéc cdch khac phuc
cong 117
viéc
1 | ThGrbén | Chai N, + diy | Thuc hién ding quy | Th chua du 4p
gas + dau nap, | trinh Khong c6 lap mady
clé, mo 16t Th( ding 4p va thOi | nén va thié€t bi bdo
gian thU theo quy |vé, thi€t bi do 4p
dinh sudt thap
2 | ThUkin |Chai N, + day | Thuc hién ding quy | Th& khong hét cic
gas + dau nap, | trinh vi tri. Can danh dau
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cle, m 18t | Thir ddng 4p va thdi | cde vi trf da thir
gian thU theo quy
dinh

3 | Hit chan | BOm chan | Thuc hién ding quy | Thuc hién sai quy
khong khong, b0 | trinh trinh
dong h6 nap | PAm bdo dp sudt hit | Lap sai vi tri diy
gas 3 day t&i chan khong gas clla b0 dong hO
nap gas.

2.2. Qui trinh cU thé:
1 - Thir bén:
+ C6 1&p mdy nén, ngat 4p k€ dau hidt, m& van (trlr van xa), nbi binh khi
(hoac N,) qua van gidm 4p
+ Nang 4p suat hé thOng tU tU 1én dp sudt thl bén cho phia cao 4p va ha dp
+ Duy tri 4p sudt thU trong vong 5 phiit rOi gidm dan d€n 4p suat th(r kin
2 - Th{ kin:
+ Nang 4p sudt 1én 4p sudt th(r kin.
+ Duy tri 4p 1uc th( trong vong 24 gi®. Trong 6 gi® dau 4p sudt th( gidm
khong qui 10% va sau d6 khong gidm.
+ Ti€n hanh th(r bang nuGc xa phong
+ Khi phat hi€n ro ri can loai bd 4p luc trén hé thOng rdi méi xU 1y
3 - Hut chan khong:
+ NOi bom chan khong vao hé thOng qua b ddng hO nap gas 3 day
+ Cap dién chay bom chan khong. Duy tri dp luc tr 50 75 cmHg trong
24 gi0, trong 6 gi0 dau 4p luc cho phép ting 50% nhung sau d6 khong ting
* Bai tap thuc hanh cla hoc sinh, sinh vién:
1. Chudn bi thiét bi, dung cu, vat tu.
2. Chia nhom:
MOi nhém 4 SV thuc hanh trén 1 mé hinh
3. Thuc hién qui trinh tOng qudt va cu thé.
* Yéu cau veé danh gia k€t qua hoc tap:

Muc tiéu NOi dung Diém
Ki€n thtrc | - Trinh bay dugc y nghia cUa cdc qua trinh th(f bén, | 4
thUr kin, hidt chan khong
- Trinh bay dugc quy trinh th( bén, th( kin, hit
chan khong
- Trinh bay dugc cic yéu cau kY thudt khi - Trinh
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bay dugc y nghia cUa cic qud trinh th( bén, th(r
kin, hut chan khong
- SU dung thanh thao cdc dung cu chuyén dung
KY nding - Th(r bén, th( kin, hiit chan khong ding yéu cauky | 4
thuat, d@m bdo thdi gian quy dinh
- Can than, 1ang nghe, ghi chép, tU tOn, nghiém tic,
can than, ty mi, thuc hién tOt vé sinh cong nghiép.

Téng 10

Thdi d6

* Ghi nho:

1 - Quy trinh 13p dat th(r bén, thr kin, hit chan khong cic thong s dp sudt khi
thuc hi€n th(r bén, th(r kin, hit chan khong.

2 - Céc quy dinh khi th(r bén, th( kin, hiit chan khong.

3 - Céc yéu cau kY thudt khi th(r bén, th( kin, hiit chan khong.

2.8. Nap méi chat va chay ra hé théng:

2.8.1. X4c dinh lugng mdi chat can nap:

bé nap mdi chat trudc hét can xac dinh 1Ugng moi chat can thi€t nap vao
hé thOng. Viéc nap mdi chat qud nhi€u hay qu4 it déu dnh hudng d€n ning sudt
va hiéu qua cla hé thOng.

- Nap moi chat qua it: Moi chat khong dU cho hoat ddng binh thudng cla
hé thOng dan dén dan lanh khong dU mdi chat, ning sudt lanh hé& thOng gidm,
ch€ d0 lam lanh khong dat (thdi gian kéo dai)... Mat khac, n€u thi€u mdi chat
luu Iugng ti€t 1uu gidm do d6 d6 qua nhiét ting lam cho nhiét dd dau day ting
1én.

- N&u nap moi chat qua nhi€u: Binh ch(fa khong ch(fa hét dan dén mot
luong 16ng s& nam & thi€t bi ngung tu, 1am gidm dién tich trao dGi nhiét, dp
sudt ngUng tU ting, mdy c6 th€ bi qua tai.

C6 nhiéu phuong phép xdc dinh 1Ugng mdi chat can nap, Tuy nhién trén
thuc t€ cach x4c dinh hgp 1y va chinh x4c nhat 1a x4c dinh lUOng méi chat trén
tUng thi€t bi khi hé thdng dang hoat ddng. O mdi mOt thiét bi méi chat thudng
G hai trang thdi: Phia trén 12 hoi, & dudi 1a 18ng, rd rang khOi 1ugng moi chat &
trang thai 10ng m&i dang k€ con khoi lugng moi chat @ trang thai hoi khong 16n,
nén chi can x4c dinh 1ugng 18ng @ thié€t bi khi hé thOng dang hoat dOng G ché
d0 & ché dd nhiét binh thuOng. Sau d6 c6 th€ nhan thém 10  15% khi tinh dén
moi chat & trang théi hoi.

Theo kinh nghi€m s 1ugng phan trim ch(ta mdi chat 1dng trong céc thiét
bi cu thé nhu sau:

- Binh chUa cao 4p: 20%
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- Binh trung gian ndm ngang: 90%

- Binh trung gian ki€u dlng: 60%

- Binh t4ch dau: 0%

- Binh t4ch 10ng: 20%

- Dan lanh 1am viéc theo ki€u ngdp 10ng: 80 100%

- Dan lanh cap dich theo ki€u ti€t 1uu truc ti€p: 30%

- Thi€t bi ngung tu: 10%

- Binh ch(ra ha ép: 60%

- buong cap dich: 100%

- Binh gi(t mUc 10ng: 60%

KhGi lugng mdi chat & trang thdi 10ng trén toan hé thOng:
Gi= 2a.Vp

a; - SO luong phan tram khong gian ch(ta 1&dng & tUng thiét bi, %

V. - Dung tich cUa thiét bi th(&i, m*

i - Khoi lugng riéng clla moi chat 16dng & trang thdi cUa thiét bi th(r i,
kg/m’

KhGi 1uong moi chat clia hé thOng nhi€u hon 1ugng mdi chat G do con
mOt lugng moi chat & trang thdi hoi & céc thi€t bi, luong nay chi€ém 10  15%
lugng 10ng. Vi thé Iugng mdi chat can nap 1a: G = G, .k

k - hé sO du phong tinh d€n 1ugng mdi chat & trang thai hoi & céc thiét bi.
2.8.2. Nap moi chat cho hé thOng lanh:

C6 hai phuong phap nap mdi chat: Nap theo duOng hiit (nap hai) va nap
theo duOng cap dich (nap 18ng).
2.8.2.1. Nap mdi chat theo duOng huit:

Nap mdi chat theo duOng hit thudng dudgc dp dung cho hé thdng lanh cé
cong sudt nhd. Phuong phdp nay cé cic dac di€m sau:

- Thi gian nap lau, lugng moi chat nap it

- Chi 4p dung cho mdy cong suat nhd

- Viéc nap moi chat khi hé thOng dang hoat dong

CRGHV)

Hinh 3.18 - SO d6 nap moi chat theo duong
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* Trinh tU thuc hién:

- NOi binh mdi chat vao dau hit mdy nén qua b0 ddng ho 4p sudt

- Diing moi chat duGi hét khong khi trong Ong n0i (day gas)

- M@ tUr tU van nOi d€ méi chat di theo duGng Ong hit va hé thOng

- Theo doi lugng bing bam trén than mdy, ki€m tra dong di€én cUa mdy nén
va 4p suat dau hit khong qua 3kG/cm?.

- Khi nap moi chat can chid y khong dugc d€ cho 10ng bj hiit vé may nén
gdy hién tugng va dap thUy luc rat nguy hi€m. Vi vay trong qué trinh nap khong
dugc dOc ngudc hodc nghiéng binh va tOt nhat binh mdi chat nén dat thdp hon
may nén.

Trong qud trinh nap cé thé theo ddi luong moi chat nap bang cich dat
binh méi chat trén can dia.
2.8.2.1.Nap moi chat theo duOng 10ng:

Viéc nap moi chat theo dudng cép gas 10ng dugc thuc hién cho cic hé
thOng 16n. Phuong phdp nay c6 dac di€m nhu: Nap dudi dang 10ng, 1ugng gas
nap nhié€u. thdi gian nao nhanh.

e s

Hinh 3.19 - SO d6 nap méi chat theo duOng c8p I0ng
a - Binh moi chét; b - B dOng hO nap moi chdt; ¢ - Binh chla; d -
* Cac budc va cach thuic thue ﬁéﬁ)&ﬁfﬁ viéc:
1. THIET Bl, DUNG CU, VAT TU':
(Tinh cho mot ca thuc hanh gdm 20HSSV)
1T Loai trang thiét bi SO luong
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1 MO0 hinh kho lanh 5b0
2 | Gas lanh (ding chlng loai) 5 binh
3 | BO dbng hO nap gas 3 day 5b0
2. QUI TRINH THU'C HIEN:
2.1. Qui trinh tOng qudt:

TT | Tén cdc Thiét bi - Tiéu chu@n thuc LOi thudng gap,
buéc | dung cu, vat hién cong viéc cdch khdc phuc
cong wwr
viéc

1 |Xé4c dinh | Gidy, bit, mod | Xdc dinh chinh x4c | Tinh todn nham
luong hinh kho lanh | lugng gas can nap | lugng gas. Can xic
moi chat vao hé thOng dinh ty my hon
can nap

2 |Nap gas | Gas lanh (ding | Thuc hién ding quy | Khong duGi khi day
theo chlng  loai), | trinh gas. Xem lai trinh
dudng |B6& dong hd |Nap dU lugng gas | tu khi nap gas
hoi hodc | nap gas 3 day |cho hé thOng
dudng
10ng

3 |Chay ra|Diay  nguOn, |Ping quy trinh van|Van hanh sai quy
hé thOng | Ampe kim, | hanh trinh.

dong hO do
dién dp

2.2. Qui trinh cU thé:
1 - X4c dinh lugng méi chat can nap:

+ X4c dinh thé€ tich binh ch(fa cao 4p
+ X4c dinh thé€ tich binh ch(a thap 4p
+ Xd4c dinh thé€ tich binh trung gian

+ Xd4c dinh thé€ tich thiét bi ngung tu va thi€t bi bay hoi
+ X4c dinh thé€ tich dudng Ong

2 - Nap gas theo duOng hoi hodc duGng 10ng:
+ Thay bom chan khong bang chai gas
+ Pudi khi day gas

+ Nap gas

3 - Chay ra hé thOng:
+ Cap nguOn cho hé théng




116

+ Van hanh
+ Ghi chép céc thong s 1am viéc (4p sudt cao, ap sudt thap, dong lam viéc
may nén...)
* Bai tap thuc hanh cla hoc sinh, sinh vién:
1. Chudn bi thiét bi, dung cu, vat tu.
2. Chia nhom:
MOi nhém 4 SV thuc hanh trén 1 mo6 hinh
3. Thue hién qui trinh tOng qudt va cu thé.
* Yéu cau veé danh gia k€t qua hoc tap:

Muc tiéu NOi dung Diém

- Trinh bay dugc 1ugng gas nap vao cic thiét bj

trong hé thOng.

- Tinh to4dn dugc dung tich céc thi€t bi ch(ra gas

- Néu dugc trinh tU nap gas theo dudng hoi va theo

dudng 10ng.

- Trinh bay duQc quy van hanh mdy

- Nap gas ding quy trinh, ddm bdo yéu cau ky

Ky ndng thudt, an toan cho ngUOi va thi€t bi. 4

- Van hanh ding quy trinh

- Can thén, 1ang nghe, ghi chép, tU t&n, nghiém tic,

can than, ty mi, thuc hién tOt vé& sinh cong nghiép.
TOng 10

Kién thirc

Thdi d6

* Ghi nh@:

1 - Quy trinh nap gas va cdc yéu cau kY thuat khi nap gas
2 - Quy trinh van hanh hé thdng lanh kho lanh

* Ki€m tra cu®i bai:

1. Ki€m tra d0 chac chan cla cdc moi lap ghép

2. Ki€ém tra d0 kin

3. Ki€m tra cic thong s6 1am viéc cla hé thOng
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BAI 4: KIEM TRA KET THUC MO PUN
1. Ki€ém tra két qua tinh todn
2. Kiém tra ndi dung, hinh thlc th€ hién ban vé
3. Ki€ém tra két qua 1ap dat.
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