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1. THONG TIN CHUNG

Tén hoc phan: Qua trinh va thiét bj CNHH2

(Chemical Engineering 2: Heat transfer)
M4 sé hoc phan: CH3412
Khéi lweng: 2(2-1-0-4)
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Hoc phan tién quyét: - Khéng
Hoc phan hoc trudéc: - CH3400: Qué trinh va Thiét bi CNHH 1
Hoc phan song hanh: - Khéng

2. MO TA HQC PHAN

Mon hoc trinh bay nguyén tac tmyén nhiét nhu trao d6i nhiét, dan nhiét, ddi luu nhiét va buc
xa nhiét. Cac qua trinh va thiét bi truyén nhiét chi tiét nhu cac quy trinh 1am ndng, ngung tu va
lam mat bao gom co s& 1y thuyét, cau tao, nguyén 1y hoat dong, va pham vi ap dung dugc trinh
bay. Qua trinh va thiét bi ctia hé thong o dic 1 ndi va nhiéu ndi dugc gidi thiét chi tiét trong
chuong 4. Cac qué trinh lam lanh dién hinh duoc Gng dung trong cong nghiép dugc trinh bay
trong chuong 5. Thiét ké mang thiét bi trao d6i nhiét dua trén ky thuat diém that dugc trinh bay
trong chuong 6.

Course description: This subject presents the principle of heat transfer such as heat exchange,
heat conduction, heat convection, and heat radiation. Detailed heat transfers such as heating,
condensing, and cooling processes including operation and description of heat exchangers are
described. Single and multi-effect evaporation processes are studied. Design of heat network
applying heat integration is mentioned.

3. MUC TIEU VA CHUAN PAU RA CUA HQC PHAN
Sinh vién hoan thanh hoc phan nay c6 kha ning:

Muc L . CDR dwrge phan
tieu/CDR M0o6 ta muc tiéu/Chuan dau ra cia hgc phan bo cho HP/ Mirc
dé (I/T/U)
[1] [2] [3]
M1 Hiéu sau cac kién thirc co ban va ning cao vé cac qua
trinh-thiét bi trao déi nhiét va thiét ké mang trao d6i
nhi¢t

M1.1 | Nhan thirc duge nguy@n ly va ciia qua trinh truyén nhiét, | [1.3] (T)
hiéu 10 cac qua trinh cap nhiét, dan nhiét, doi luu nhiét,
btrc xa nhiét, va truyén nhiét phic tap.

M1.2 Hié}l dugc cac qua trinh truyén nhiét duoc ung dung | [1.3] (T)
nhiéu trong cong nghi¢p nhu cac qua trinh dun néng, lam
ngudi, qua trinh ¢6 dac, va qua trinh lam lanh.




Muc o . CDR dugc phan
tieu/CDR M6 ta muc tiéu/Chuan dau ra cia hoc phan bo cho HP/ Mirc
dé (I/T/U)
M1.3 | Hiéu dugc nguyén ly ciu tao, nguyén 1y lam viée, wu | [1.3;2.1; 2.3] (V)
nl}uo'c diém,q va ,pham vi ung dung cua cac thiét bi trao
d61 nhiét pho bién.
M1.4 H_jéu duoc nguyén 1y va phuong phap thiét ké mang trao
d6i nhi¢t don gian
M2 C6 kha ning thiét ké thiét bj trao d6i nhiét co ban | 1.3; 1.4; 4.3
M2.1 | C6 thé lya chon thiét bi pht hop véi timg doi twong trong | [1.3; 4.3] (T)
san xuat
M2.2 | C6 kha ning tinh toan qua trinh trao ddi nhiét co ban [1.3; 4.3] (T)
M2.3 | C6 kha ning thiét ké thiét bi trao ddi nhiét co ban [4.3]
M3 Phat trién phflm chit c4 nhan va ky niang mém 2.3;2.4; 2.5; 3.1;
3.2
M3.1 | C6 kha nang tu chu dong tim doc tai liéu, thu thap, phén | [2.3; 2.4; 2.5] (V)
tich danh gi4 va phan loai thong tin lién quan dén linh
vuc nghién ctu
M3.2 | C6 kha nang lam viéc nhom, budce dau ap dung ky nang | [3.1; 3.2] (U)
thuyét trinh va viét bao cao
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5. CACH PANH GIA HQC PHAN
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Piém thanh phan Phuong phap danh gia M0 ta CDR duge | Ty
cu the danh gia | trong
[1] [2] [3] [4] [5]
Al. Piém quéa trinh (*) | Panh gia qua trinh 30%
Al.1. Thao luan trén 16p | Thuyét trinh | M1.1+M1.4 5%
M2.1+M2.4
Al.2. Bai tap vé nha Ty luan M2.1-M2.4 | 5%
A1.3. Thi gitra ky Tu luan M1.1-M1.4 | 20%
M 2.2
A2. Piém cubi ky A2.1. Thi cudi ky Thi van M1.1+M1.4 | 70%
dap, viét M2.1+M2.4

* Diém qua trinh sé dugc diéu chinh bang cach cong thém diém chuyén can. Diém chuyén can
co gia tri tr —2 den +1, theo Quy che Dao tao dai hoc hé chinh quy cia Truong DH Bdch khoa

Ha Ngi.

6. KE HOACH GIANG DAY

dinh;

hoc;

hoc;

Chuwong 1: Co sé ciia CaAc qua trinh trao

ddi nhiét trong céng nghé hda hoc

1. Cac khéi ni¢gm chung:

1.1 Pinh nghia vé trao ddi nhiét;

1.2 Bong luc cua qua trinh;

1.3 Khai niém vé chét tai nhiét;

1.4 Cac phuong thirc truyén nhiét;

1.5 Khai niém vé cép nhiét;

1 | 1.6 Khéi niém vé truyén nhiét, cic qua trinh
truyén nhiét;

1.7 Trao d6i nhiét on dinh va khéng 6n

1.8 Khai niém vé dong nhiét;
1.9 B€ mat trao doi nhiét;
1.10 Nguyén ly thir nhat cia nhiét dong

1.11 Nguyén ly thtr hai cta nhiét dong

2. Can bang nhiét liong |
3. Cdc phwong trinh trao déi nhiét:
Phuwong trinh truyén nhiét co ban - Y nghia
vt 1y cua hé so truyén nhiét.

CDbR A . Bai
Tuén Noi dung hoc Hoat dong day va danh
X hoc iy
phan j gla
T N 7 3] @ 5]
PHAN MO bAU M1.1 | Giang bai Al.l
Gigi thiéu mﬁn hoc Thao luan Al.2
Gidi thiéu dé cuong mon hoc Lam bai tap Al.3
Gidi thiéu tai liéu tham khao A2.1




Noi dung

CBbR
th
phan

Hoat dong day va
hoc

Bai
danh
gia

[2]

[3]

[4]

[5]

4. Truong nhiét dé va gradient nhiét do

5. Truyén nhiét bang phirong thirc dan
nhiét

5.1.  Dinh luat Fourier vé dan nhiét - Hé
sb dan nhiét - Hé sé tré nhiét.

5.2.  Phuong trinh vi phan dan nhiét.

5.3.  Dan nhiét qua tuong phang mot 16p
va nhiéu 16p - Dan nhiét véi chudi tro nhiét
ndi tiép va song song.

Dan nhiét qua tuong tryu mot 16p va nhiéu
lop

6. Burc Xa nhiét

6.1.  Khai niém chung vé birc xa nhiét
6.2.  Dinh luat Stephan - Bolsman

6.3.  Dinh luat KiécHoff

6.4. Buc xa nhiét gitra hai vat ran

6.5.  Buc xa nhiét cua chat khi

7. Truyeén nhiét bang phirong thirc doi lwu
(trao doi nhiét déi luu)

7.1.  Cau trdc 16p bién thuy dong luc hoc
va l6p bién nhiét

7.2.  Dinh luat cap nhiét caa Newton - Y
nghia vat Iy cua hé s cp nhiét - Mot sé gia
tri dién hinh caa hé sb cap nhiét

7.3.  Phuong trinh vi phan ddi luu nhiét
Bién d6i ddng dang phwong trinh vi phan
ddi luu nhiét - Chuan s6 Nuxen, Peclet,
Pran, Acsimet, Galilé va Fourier. Phuong
trinh chuan sd.

M1.1
M2.1
M2.2

Poc trude tai liéu;
Giang bai;
Thao luan

All
Al?2
Al3
A2.1

8. Céc so lidu thyc nghiém vé cap nhiét
8.1.  Cap nhiét & ché do chay xoay

8.2.  Cép nhiét & ché d6 chay dong

8.3.  Cap nhiét & ché do chay qua do

8.4.  Cap nhiét khi hoi ngung tu trén bé
mat thang dung va trén bé mat nam ngang
8.5.  Cap nhiét khi ngung tu hdn hop hoi
- khi

8.6.  Cap nhiét khi chat long soi

8.7.  Cap nhiét khi c6 sy tiép xUc tryc tiép
gitra long va khi

8.8.  Chp nhiétkhi cd su tiép xdc giira khi
va I6p hat ran ¢ trang thai tinh

8.9.  Chp nhiétkhi cd su tiép xdc giira khi
va 16p hat rin ¢ trang thai ting soi

Cap nhiét trong triong hop xdy ra dong
thoi cd doi heu nhiét va birc xa nhiét

M1.1

Poc trudce tai liéu;
Giang bai;
Thao luan

All
Al?2
Al3
A2.1

9. Truyén nhiét

M1.2
M2.1

Poc trudce tai liu;
Giang bai,

All
Al?2




Noi dung

CBbR
th
phan

Hoat dong day va
hoc

Bai
danh
gia

[2]

[3]

[4]

[5]

10.1.  Truyen nhiét dang nhiét on dinh qua
tuong phang mot 16p va nhiéu 16p -Quan hé
gitta hé sb truyén nhiét va cac hé s6 cap
nhiét - Khai niém vé tré nhiét.

10.2.  Truyén nhiét dang nhiét 6n dinh qua
tuong tru mot 16p va nhiéu 1op

10.3.  Truyén nhiét bién nhiét 6n dinh va
khong 6n dinh. Chiéu chuyén dong cua céc
chat tai nhiét (xudi chiéu, ngugc chiéu, chéo
dong va hdn hop)

10.4. Phuong trinh truyén nhiét cho
truong hop cac chat tai nhiét chuyén dong
xudi chiéu va nguoc chiéu. Pong luc trung
binh cia qua trinh trao ddi nhiét trong
truong hop cac luu thé chuyén dong xudi
chiéu, nguoc chiéu, chéo dong va hdn hop
10.5. Chon chiéu chuyén dong cua céc
chat tai nhiét trong qué trinh truyén nhiét
10.6. Xac dinh nhiét do cua bé mit trao
ddi nhiét

Trao d6i nhiét khong o6n dinh

M2.1
M2.2
M2.3

Thao luan
Lam bai tap

Al3
A2.1

Chuong 2: Qua trinh dun néng, lam
Nnguoi va ngung tu

I. Qua trinh va phuong phap dun néng

1. Khéi niém chung

2. Téc nhdn dimg dé dun néng va phirong
phap dun nong

2.1. Hoinudc

2.2.  Dun bang hoi nudc gian tiép. Luong
hoi tiéu tén

2.3.  Pun bang hoi nudc tryc tiép. Luong
hoi tiéu tén

2.4.  Pun néng bang nudc ndng

2.5.  Pun néng bang khoi 16. Luong
nhién liéu can thiét cho qué trinh.

2.6.  Pun néng bang cac chat tai nhiét
nhiét d6 cao (nudc qua nhiét, dau khoang,
cac chat hitu co co nhiét do sbi cao, mudi
nong chay, kim loai ndng chay)

Céc phuong phap dun néng bang dong
dién

M1.2
M2.1
M2.1
M2.2
M2.3

Poc trudce tai liéu;
Giang bai;
Thao luan

All
Al?2
Al3
A21

IL. Qua trinh va phuong phap lam nguoi

1. Lam ngugi den nhiét dé thirong. Lirong
nuéc can thiét cho qua trinh 1am ngugi

2. Lam ngudi dén nhiéz dg thap

3. Ngung tu hoi. Thiét bj ngung tu kiéu
tron. Thiét bi ngung tu kiéu bé mat

M1.2
M2.1
M2.1
M2.2
M2.3

Poc trudce tai li€u;
Giang bai,
Thao luan

All
Al?2
Al3
A2.1




CDR

Bai

Tudn Noi dung hoc | Hoatdongdayva | .,
) hoc iy
phan i gla
[1] , 2 3] [4] [5]
Thiet bj thdo nuwdc ngung kiéu phao kin va
phao ho
Chuong 3: Thiét bi trao déi nhiét M1.2 | Doc trude tai lidu; | ALl
1. Phan logi thiét bj trao d@si nhigt M2.1 | Giang bai; Al.2
2. Thiét bj trao d@si nhiét kiéu chuim dng M2.1 | Théo luan Al3
3. Thiét bj trao d@si nhiét logi tdm M2.2 | Lam bai tap A2.1
4. Thiétbj trao d@si nhiét kiéu ong long éng | M2.3
5. Thiét bj trao déi nhiét ong xoan rugt ga
7 6. Thié:t bi trao d‘o”:i nhiét kiéu tuéi
7. Thiét bi trao doi nhiét loai vo boc
8. Thiét bi trao doi nhiét logi xodn é¢
9. Thiét bj trao doi nhiét ding dé dot ndng
va lam ngugi khong khi (calorife) - Cac logi
thiét bi trao doi nhiét ¢ gan
So sanh cac logi thiét bi trao doi nhiét va
pham vi #ng dung
10. Céc thiét b ngung tu logi tron cac dong | M1.2 | Poc trudc tai lidu; Al.l
10.1. Thiét bi ngung tu barémet M2.1 | Giang bai; Alz2
10.2. Thiét bi ngung tu loai xudi chiéu M2.1 | Thédo luan Al3
11. Tinh to&n va thiét ké cac thiét bi trao @éi | M2.2 | Lam bai tap A2.1
nhiét M2.3
11.1.  Trinh tu tinh va thiét ké thiét bi trao
ddi nhiét
8 |11.2. Tinh va thiét ké thiét bi trao doi
nhiét kiéu chum éng
11.3.  Tinh thiét bj trao d6i nhiét kiéu tim
11.4. Tinh thiét bj trao doi nhiét kiéu éng
long 6ng
11.5. Tinh toan thiét bi ngung tu truc tiép
Tinh chiéu day I6p cich nhiét cia cdc
diong ong va cia cdc thiét bi ha chat
Chuwong 4: Qua trinh vathiétbicé dic | M1.2 | Doc trude tai lidu; | ALl
1. Khai niém chung M2.1 | Giang bai; Al.2
2. Hé thong cé dac mét noi M2.1 | Théo luin Al.3
2.1.  Can bang vat chét M2.2 | Lam bai tap A2.1
2.2.  Can bang nhiét luong M2.3
9 |23 Diéntich bé mit trao do6i nhiét
2.4.  Nhiét d6 sOi cua dung dich va cac
loai ton that nhiét do trong co dac
3. Hé thng ¢é dac nhiéu noi
3.1.  Céc so d6 co dac nhiéu ndi
3.2.  Can bing vat chat
Can bang nhiét luong
3.3.  Hiéu sb nhiét @6 hitu ich chung - | M1.2 | Poc trude tai lidu; Al.l
Céc phuong an phan bé hiéu sé nhiétdo hitu | M2.1 | Giang bai; Al.2
10 | ich chung cho cac ndi c¢o dic M2.1 | Théo luan Al.3
Chon s6 ndi ¢6 dac hop ly M2.2 | Lam bai tap A2.1

M2.3




CDR

Bai

Tudn Noi dung hoc | Hoatdongdayva | .,
) hoc iy
phan : gla
[1] , _[2] [3] [4] [5]
4. Cau tgo thiet bi cé dac M1.2 | Doc trudce tai liéu; Al.l
4.1.  Phan loai cac thiét bi co dic M2.1 | Giang bai; Al.2
4.2.  Thiét bi c6 dac loai ong tuan hoan | M2.1 | Thao luan Al3
trung tm M2.2 | Lam bai tap A2.1
4.3.  Thiétbj co dic loai phong ddttreo | M2.3
4.4. Thiét bi c6 dic loai 6ng tuan hoan
ngoai
11 | 4.5. Thiét bi cd dic loai budng dét ngoai
4.6.  Thiét bi co dic loai tudn hoan cudng
btrc
4.7.  Thiét bi co dic xudi chiéu loai mang
4.8.  Thiét bi co dac loai bom nhiét
4.9.  Pham vi ung dung cua cac loai thiét
bi ¢6 dac — Chon loai thiét bi co dic
So db tinh toan hé théng ¢ dic nhiéu noi
Chuwong 5: Qua trinh lanh M1.2 | Doc trude tai licu; | Al.l
1. Quéa trinh lgnh dong M2.1 | Giang bai; Al.2
1.1. Céc khai niém co ban M2.1 | Théao luin Al.3
1.2. Co so nhiét dong cta qua trinh | M2.2 | Lam bai tap A2.1
lanh - B thi T-S va P-i M2.3
1.3. Chu trinh ly twong cta may lanh
nén hoi
1.4. Chu trinh thyc caa may lanh nén
hoi
12 | 15. Téc nhan (mdi chat) lanh
1.6. Chét tai lanh
2. May lanh
2.1. May lanh hai cap — Biéu dién qua
trinh trén d6 thi T-S va P-i
2.2. May lanh kiéu phdi hop
2.3. May lanh kiéu hap thy
2.4, May lanh kiéu Tuye (tac nhan lanh
la nu6c)
May lanh véi tac nhan lanh la khong khi
3. Quatrinh lgnh tham do M1.2 | Poc trude tai liéu; Al.l
3.1. Céc khai niém co ban M2.1 | Giang bai, Al.l
13 |32 Quié trinh tiét luu khi M2.1 | Thao luan Al.2
3.3. Quaé trinh gian khi trong may gian | M2.2 Al3
3.4. Céc chu trinh tiét Iuu khi M2.3 A2.1
Chu trinh két hop tiét luu va gidn khi
Chuong 6: Thiét ké mang thiét bi| ML1.2 | Doc trude tiilisy; | ALl
truyeén nhiét M2.1 | Giang bai; Al.2
1. Patvan dé M2.1 | Thao luan Al3
14 | 2. Mang thiét bj trao di nhiét tai wu M2.2 | Lam bai tap A2.1
3. Cdi bién mang thiét bi trao doi nhiét toi | M2.3
wu M3.1
4. Mang thiét bj trao déi nhiét dong kép M3.2




CbR " . Bai
Tudn Noi dung hoc | Hoatdongdayva | .,
A hoc iy
phan : gla
1] , 2] ‘ 3] 4] [5]
Cai bién cac qua trinh cdng ngh¢é nham
Muc dich giam tiéu hao nang lwong .
15 | Tong ket va on tap Tong ket
Chtra bai tap

7. QUY PINH CUA HQC PHAN
(Céc quy dinh caa hoc phan néu co)

8. NGAY PHE DUYET: ....cceuvvvrvenennne.

Chi tich Hai dong

TS. P6 Xuin Truong

9. QUA TRINH CAP NHAT

Nhom xay dung dé cwong

TS. Nguyén Vin X4

trién chuong trinh dao tao tir 2017

Lan Ngay
« n e than Apdungtr | Ghi
cap Noi dung diéu chinh duoc pghé ﬁy/l;hga cha
nhat C
: duyét
1 bé cuong duoc xay dung maéi theo Dé 4n phat 8/2018 K62




