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TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin c6 thé duoc phép dung
nguyén ban hoic trich dung cho cac muc dich vé dao tao va tham khao.
Moi muc dich khac mang tinh 1éch lac hodc sir dung véi muc dich kinh doanh thiéu
lanh manh s& bi nghiém cam.



LOI GIOI THIEU

Gi4o trinh nay dwgc bién soan theo hudng tich hop kién thuc va ky ning can
c6 ctia nghé cong nghé thuc pham. Gido trinh di cap nhat kién thic tong quat vé can
bang vat chat va can bang ning luong trong ché bién thuc pham.

Dé hoan thién gido trinh nay t6i d3 nhan duogc ¥ kién dong gop cua cac can bd
k§ thuat, cong ty va doanh nghiép, quy thiy cd va Lanh dao Trudng Cao dang Cong
ddng Bong Thap.

T6i xin goi 161 cam on dén cac can bo k¥ thuat, cac cong ty va doanh nghiép,
Lanh dao Truong va quy thay c6 di tham gia dong gop y kién dé giup t6i hoan thanh
gido trinh nay.

Trong qua trinh bién soan chac chian khong thé tranh khoi nhitng thiéu sot, rat
mong nhan duoc nhiing y kién dong gop, hd tro tir cac can bo k¥ thuat, cac cong ty va
doanh nghiép, dong nghiép dé gido trinh dugc hoan thién hon.

Xin chan thanh cam on!

Pong Thap, ngay 15 thang 8 nam 2017
Cht bién

Nguyén T Mai
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GIAO TRINH MON HQC

Tén mén hoc: Cong nghé lanh thuc pham
Ma moén hoc: CCN406
Thoi gian thuc hién mén hoc: 36 gio (Ly thuyét: 22 gid; Thuc hanh: 12; Kiém tra:
02 gio)
. Vi tri, tinh chét ciia mén hoc:
- Vi tri cia mén hoc: La mon chuyén nganh cho nguoi hoc trinh do cao dang Cong
nghé thuc pham.
- Tinh chat ctia mon hoc: La mén hoc chuyén nganh bat budc.
- Y nghia: Cong nghé lanh thuc pham 14 mon chuyén nganh nghién ctu vé nhiing linh
vuc nhu: Chu trinh may lanh nén hoi, thiét bi lanh, méi chat lanh, kho lanh déng, ...
1. Muc tiéu moén hoc:
- V& kién thic:

+ Sinh vién s& dugc linh hoi duoc cac kién thirc vé may va thiét bi lanh.

+ Caché théng lanh.

+ Ky thuét lam lanh trong thuc pham.
- K§ nang:
Hiéu biét va van dung duoc cac kién thtrc linh hoi dugc ap dung vao thuc té.
- Nang luc tu cha va trach nhiém:
C6 kha nang lam viéc doc lap, 1am viéc nhom, cé ¥ thuc to chie ky luat cao.
I11. N¢i dung mon hoc :

1. Ngi dung téng qudt va phén bé théi gian:

Thoi gian
S6 . Tong| Ly Thuc | Kiém tra*
T Ten chwong myc s6 | thuyét | hamh | (LT hogc
Bai tap TH)
1 | Chuong 1: Lich sir hinh thanh | 4 4
va Phat trién cia nganh Ky
thuat lanh.
2 | Chuong 2. Chu trinh may lanh | 13 6 6 1
nén hoi 1 cap.
3 | Chuong 3. Chu trinh may lanh | 12 6 6
nén hoi 2 va cip.
6 | Chuong 4. Méi chat lanh va| 7 6 1
chat tai lanh.




Chuwong 1: LICH SU HINH THANH VA PHAT TRIEN CUA NGANH KY
THUAT LANH

1.1. Lich sir hinh thanh va Phat trién ciia nganh K§ thuit lanh

Tir xa xua loai nguoi da biét st dung lanh trong doi séng: dé 1am ngudi mot vat nong
ngudi ta dua né tiép xac véi vat lanh. O nhitng noi mua dong c6 bing tuyét thi vao
mua dong ngudi ta san xuat nudc da cay ngoai troi, sau d6 dua nudc da cdy vao ham
tich trit lai, vao mua hé nguoi ta sir dung luong lanh do nuée da ciy nha ra dé bao
quan rau qua, thit ca thu hoach duoc dé danh cho mua déng.

O thé ky 17 nha vat 1y nguoi Anh 1a Boi va nha vat 1y nguoi Dac 1a Gerike di phat
hién: & ap suat chan khong nhiét do bay hoi ciia nudc thap hon & ap suat khi quyén.
Trén co SO nay nim 1810 nha bac hoc ngudi Anh di ché tao ra may lanh san xuét
nude da. Nam 1834 bac s Perkin ngudi Anh di dua may lanh dung méi chat étylen
C,H, vao tng dung. Khi mét nha bac hoc ¢ vién han 1am Phap trinh bay phuong phap
bao quan thit bang 1am lanh thi cong nghé lanh méi thuc su phat trién.

Cac mdi chat lanh ban dau duoc su dung la khong khi, étylen C,H,, 6xit cacbon CO»,
oxit sulfuric SO,, pedxit nito NO,...\Vé sau mdi chat lanh tim duoc 1a amoniac NHs.
Nhitng nim 30 40 cua thé ky 20 ngudi ta tim ra cic freon, 14 cac dan xuat tir diy
hydro cacbon no.

Niam 1862 may lanh hap thy ra doi. Nam 1874 k¥ su Linde nguoi Dtc ché tao ra may
nén lanh dau tién twong d6i hoan chinh.

Sang thé ky 20 cac co s nhiét dong ciia may lanh da tuong ddi hoan thién. Mdy lanh
hiéu tng Peltie, hiéu ¢ng tir truong ra doi. Cong cudc chay dua 1am lanh vé 0 K vén
tiép dién.

1.2. Y nghia ciia nganh cong nghé lanh

K3 thuat lanh dwoc (ng dung trong nhiéu nganh:

Trong cong nghiép thuc pham: bao quan thit, ca, rau, qua; trong san xuat sita, bia,
nuéc ngot, do hop... Nude da dung rong rai trong dn udng, bao quan so bo ca danh bat
& bién.

Trong cong nghiép: nganh luyén kim héa long khong khi thu 6xy cap cho cac 16 luyén
gang (36+ 38% 6xy), 1o luyén thép va han cat kim loai (t6i 96 +~ 99% 6xy); hoa long
réi chung cat khong khi thu cac don chét - khi tro He, Kr, Ne, Xe - dé nap vao bong
dén dién. St dung lanh cryo trong siéu dan.

Trong nong nghiép: hoa 16ng khong khi thu nito lam phan dam.

Trong y té: dung lanh bao quan thudc men, mau; dung nito 16ng bao quan cac phéi,
dung lanh trong mé x¢é dé giam bét chay mau.
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Trong qudc phong: dung 6xy l1ong cho tén lira, tau vii try. Trudc khi tén lira khai hoa
ngudi ta cho oxy 16ng c6 nhiét do dang khi -180°C ra khoi binh chira nén ta thay phan
dng phong & dudi c6 bang va hoi nude ngung tu mu mit, sau it gidy méi thay lira phut
ra, khi tén lira bay phan dudi van dong bang.

Piéu hoa khong khi cho nha &, nha cong cong, cac xi nghiép cong nghiép, cac phuong
tién giao thong.

Ngay nay ngudi ta di ché tao dugc nhiéu loai may nén khac nhau cé cong suét lanh
cho 1 may nén tdi 1000MCal/h véi moto dién tai 400kW.

1.3. Phan loai may lanh
1.3.1. Phan loai mdy lanh theo qua trinh bién doi vat Iy ctia moi chat.

May lanh sir dung méi chét c6 bién doi pha trong chu trinh 1am viéc: méi chat tir pha
hoi chuyén sang pha long va nguoc lai nhu may lanh nén hoi, may lanh ejector, may
lanh hap thu.

May lanh sir dung méi chat 1 khong khi, khong khi khi dan nd sinh ngoai céng c6 ich
nhu cac may lanh cryo.

May lanh sir dung méi chét 1a khong khi, khong khi khi dan né khong sinh ngoai cong
c6 ich nhu cac ong xody.

May lanh st dung hiéu ang Pentier: khong c6 moichit.
1.3.2. Phan loai may lanh theo dang nang lugng cép cho chu trinh.

May lanh sir dung co nang nhu cac may nén lanh (may nén piston, may nén ly tam,
may nén roto, may nén tryc vit)

May lanh sir dung nhiét nang nhu may lanh ejector, may lanh hap thu, may lanh c6
may nén hoat dong nho turbine hoi nudc hoic dong co dét trong.

May lanh str dung tryuc tiép dién niang nhu mdy lanh sir dung hiéu ang Pentier, may
lanh dung tir truong.

1.3.3. Phan loai mdy lanh theo ning suét lanh.

May lanh cong suit nho: ning suat lanh Q, <15kW.

May lanh cong suét vira: ning suat lanh 15kW < Q, < 120kW.
May lanh cong suat 1on: niang suét lanh Q,>120kW.

1.3.4. Phan loai may lanh theo nhiét d¢ lam lanh.

May lanh cryo: T <120K.

May lanh thong thuong: T >120K.

May lanh nhiét do thap:  t, < -30°C;

May lanh nhiét do trung binh: t, = -30 = -10°C;
7



May lanh nhiét do cao:  t, =-10 + +20°C;

1.3.5. Phan loai may lanh theo chu trinh nhiét dong.
May lanh 1 cap.

May lanh 2 cap.

May lanh nhiéu cap.

May lanh ghép tang.

1.3.6. Phan loai may lanh theo tinh nang st dung.
May lanh chuyén dung.

May lanh da dung.

1.3.7. Phan loai may lanh theo méi chét lanh sir dung.
May lanh amoniac.

May lanh freon.

May lanh propan.

May lanh etan.

May lanh khong khi.



Chwong 2: CHU TRINH MAY LANH NEN HOI 1 CAP

2.1. Chu trinh Carnot nguoc chiéu:

Chu trinh nguoc Carnot la chu trinh nguoc dugc thuc hién boi 2 qua trinh déng nhiét
va 2 qué trinh ddng entropy.

Chu trinh ngugc Carnot la chu trinh nguoc 1y twdng, moi qua trinh 1a thuan nghich,
nhiétluong g, duoc ldy & ngudn lanh c6 nhiét do t,, nhiét luong g, nha ra cho nguon
néng c6 nhiét do ty, dé thuc hién chu trinh ta ton 1 cong 1
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Hinh 2.1: So dd chu trinh Carnot nguoc chiéu
Qua trinh hoat dong cua hoi am trong chu trinh nhu sau:

« 1-2: MN hat hoi 4m ¢6 4p suét Pg va nén Ién ap suat P, 1am cho hoi am chuyén
thanh hoi bao hoa (2). Qua trinh nay 1a nén doan nhiét As=0

« 2-3: hoi bdo hoa co 4p suét Pk di vao thiét bi ngung tu va ngung tu dang nhiét
& d6 va chuyén thanh trang thai 1ong bao hoa 3.

* 3-4: long bao hoa 3 sau d6 dugc dan no doan nhiét (S3=S4) co sinh cong trong
may din nd va chuyén thanh trang thai 4 trong viing 4m c6 to, Po

*  4-1: mdi chét 4 di vao thiét bi bay hoi va hoa hoi dang nhiét & d6, hap thu nhiét
lurong va lam lanh moéi truong xung quanh (t;=t,=to)

Uu diém:
« Hiéu suit exergy va hé s6 lanh 16n nhat

Khuyét diém:



